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IMPROVING  THE  NUTRITIVE  VALUE  OF  TOEAT  FOODS 


SUMMARY 


The  developing  countries  of  the  World  were  reviewed  for  their  potential  for 
protein  fortification  of  wheat  foods.     Eight  countries  were  assessed  by  on  site 
visits:     Bolivia,  Chile,  Costa  Rica,  Equador ,  Egypt,  Morocco,  Paraguay,  and 
Sri  Lanka.     Attempts  to  initiate  protein  fortification  projects  in  Morocco, 
Costa  Rica  and  Sri  Lanka  were  unsuccessful.     A  joint  project  was  consummated 
with  the  Ministry  of  Industry  and  Commerce  in  Bolivia  considering  fortification 
with  soy,  vitamins  and  minerals  and  extension  of  wheat  flour  with  quinoa,  rice 
and  corn.     Project  studies  or  activities  included:     laboratory  baking  tests, 
commercial  baking  tests,  a  demonstration  composite  flour  mill,  consumer  accept- 
ance tests  of  fortified  bread  rolls  and  pasta,  physiological  acceptance  test  of 
fortified  bread  rolls,  and  the  determination  of  the  requirements  for  refitting 
an  oilseeds  solvent  extraction  plant  to  produce  food  grade  defatted  soy  flour. 
A  three  phase  implementation  plan  was  recommended:  I)  Immediate  addition  of 
10-25%  partially  gelatinized  low  fat  corn  flour  in  all  pastas  (18%  of  all  wheat 
in  use  in  Bolivia),  II)  After  modification  of  the  soy  processing  plant  (approxi- 
mately one  year),  fortification  of  all  pastas  with  5%  defatted  soy  flour, 
III)  Upon  reaching  full  production  of  defatted  soy  flour  and  upon  installation 
of  feeders  and  blenders  in  Bolivia's  17  wheat  mills,  fortification  of  all  wheat 
flour  with  5%  defatted  soy  flour  at  the  wheat  mills.     The  program  promises  to 
increase  daily  per  capita  protein  intake  by  2.3  grams,  reduce  wheat  imports  by 
$US  5,700,000  annually  and  stimulate  Bolivian  agriculture  and  agribusiness. 
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PROJECT  OBJECTIVES 


I.  "Implementation  of  new  fortification  technologies  in  Less  Developed  Countries 
(LDC's)  through  the  introduction  of  low  cost  nutritionally  improved  wheat-based 
foods . 

II.  Accelerate  the  utilization  of  new  wheat  fortification  technologies  through 
dissemination  of  information  and  demonstration  of  their  utility  for  nutrition 
intervention  programs." 

While  "new  fortification  technologies"  mentioned  above  in  the  Project  Objectives 
were  not  delineated,  the  Agency  for  International  Development  (AID)  primarily 
had  in  mind  the  series  of  technologies  and  research  developments  demonstrating 

the  successful  addition  of  protein  additives  (and  wheat  extenders  composite 

flour)  to  various  wheat  products.     Of  special  interest  was  the  addition  of 
defatted  soy  flour  to  bread  flour  and  the  maintenance  of  good  bread  quality 
through  use  of  surfactants  and  other  bread  improvers  in  the  baking  process. 
AID  has  been  a  prime  mover  in  this  area  through  support  of  research  at  Kansas 
State  University  and  other  institutions  and  through  distribution  of  the  highly 
successful  soy-fortif led  bread  wheat  flours  under  the  Food  for  Peace  Program. 
Included  as  part  of  the  "technology"  is  the  reservoir  of  recent  knowledge  on 
the  production  of  suitable  protein  additives;  for  example,  flash  desolvent izing 
of  defatted  soy  flour  to  control  protein  dispers ibility  and  achieve  lighter 
color;  or,  the  preparation  of  full-fat  soy  flour  by  extrusion  cooking. 


CONTRACT  SCOPE  OF  WORK 


The  PASA  Scope  of  Work  visualized  the  introduction  of  protein  fortified  wheat 
foods  over  three  years  into  two  LDC's  having  a  malnourished  population  or 
population  group.     In  selecting  suitable  countries,  it  called  on  the  contractors 
to  consult  available  literature  and  appropriate  authorities  and  to  make  evaluation 
visits  to  promising  countries. 

Once  a  suitable  country  was  identified,  the  following  sequence  of  events  were 
proposed: 

-  Select  a  wheat  food  to  be  fortified. 
Demonstrate  the  fortified  product  in  the  LDC . 

-  Contract  a  food  intake  survey  of  the  target  population  so  as  to  be  able 
to  assess  the  "nutritional  impact"  of  the  fortification  program. 

-  Arrange  for  establishment  of  pilot  production. 
Contract  consumer  acceptance  studies. 

-  Promote  and  assist  establishment  of  commercial  production  capacity. 

-  Contract  nutrition  education  and  product  advertising. 

Repeat  food  intake  survey  to  assess  "nutritional  impact"  (increased 
consumption  of  nutrients.) 

Subsequently,  the  scope  was  amended  to  reflect  early  experience  in  performing 
the  contract  and  probable  future  results.     In  particular,  of  the  seven  countries 
visited,  only  Bolivia  eventually  yielded  a  project  and  so  the  PASA  contract  was 
amended  to  recognize  this.     Because  the  Bolivian  effort  was  to  be  a  National 
effort  of  great  magnitude,  three  phases  were  visualized:     Research  and  Development; 
Feasibility;  and  Implementation.     The  PASA  was  expected  to  assist  through  these 
phases  as  far  as  to  the  completion  of  a  comprehensive  plan  of  implementation. 
Because  of  several  political  disturbances  in  Bolivia  that  delayed  the  Project, 
the  three  year  PASA  Contract  was  extended  without  additional  funds  for  an 
additional  1-1/2  years. 
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RESOURCES  AND  MODE  OF  OPERATION 


A  total  of  $US  605,000  was  allocated  for  use  under  the  PASA. 

In  order  to  accomplish  the  scope  of  work,  the  PASA  team  was  to  work  through 
AID  missions.     Once  a  counterpart  agency  was  identified,  the  PASA  team,  through 
temporary  duty  assignments,  would  assist  the  agency  to  develop  the  project. 
The  PASA  provided  for  the  support  of  short  term,  U.S.  consultants,  contracting 
of  services  in  the  project  country,  and  purchase  of  some  equipment  and  supplies. 

The  PASA  team  was  composed  of  a  Food  Technologist  (Project  Manager),  Nutritionist, 
Agricultural  Economist,  Baking  Technologist  and  two  Cereal  Technologists.  All 
were  assigned  part  time  to  the  Project,  varying  from  10  to  50%. 

It  is  obvious  that  additional  resources  were  anticipated  from  the  counterpart 
agency  though  quantitation  was  not  possible. 
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ACCOMPLISHMENTS 


I,     Selection  Process  for  Target  Countries. 
The  factors  of  concern  were  as  follows: 

1.  Wheat  availability  per  capita;  not  less  than  30  Kg/ year. 

2.  Gross  National  Product  per  capita;  maximum  $US  762  (1974). 

3.  Importation  of  wheat;  minimum  45%. 

4.  Nutritional  indicators  of  protein  deficiency  in  the  target  population. 

5.  Local  protein  resources  availability  for  use  in  fortification. 

6.  Presence  of  a  country  Food  and  Nutrition  Policy. 

7.  Friendly  reception  and  stable  government. 

8.  Presence  of  an  AID  Mission  and  willingness  to  assist. 

A  sufficiently  high  consumption  of  wheat  products  is  essential  if  fortification 
is  to  have  a  significant  impact.     Wheat  availability  was  used  as  an  indicator 
of  consumption  of  wheat  products.     Gross  National  Product  per  capita  provided 
an  indicator  of  need.     On  the  other  hand,  too  low  a  Gross  National  Product 
suggests  lack  of  infrastructure  and  difficulty  in  implementing  a  technical 
project.     A  requirement  for  importation  of  at  least  45%  of  the  wheat  was  imposed 
so  that  the  project  would  have  the  added  benefits  of  import  substitution  and 
stimulation  of  domestic  agriculture  and  employment  (to  grow  and  process  the 
protein  fortifiers  and  non-wheat  extenders.) 


Table  1  provides  a  list  of  countries  by  wheat  availability  per  capita  in  1974. 
Table  2,  then,  lists  the  countries  whose  wheat  availability  is  at  least  30  Kg 
per  capita,  whose  wheat  imports  are  at  least  45%  of  total  supply  and  whose 
Gross  National  Product  per  capita  is  less  than  $762.00. 

Algeria,  Belize,  Malaysia  and  Mauritius  were  eliminated  because  of  the  lack  of 
an  AID  Mission  which  is  essential  for  administrative  support  in  country. 
Jamacia,  Guyana,  Yemen  A.R. ,  and  Peru  were  eliminated  on  the  belief  that  our 
reception  in  those  countries  at  that  time  would  be  less  than  satisfactory  or 
possibly  dangerous.     The  Republic  of  Korea  was  eliminated  since  the  Nutrition 
and  Agribusiness  Group,  OICD,  USDA  was  already  involved  in  an  AID  supported  soy- 
fortified  bread  project  in  that  country.     Brazil  was  known  to  have  studied  and 
attempted  to  implement  composite  flours,  including  soy-fortified  flours.  It 
was  felt  that  Brazil  was  well  advanced  and  that  PASA  assistance  would  not  be  of 
maximum  value.     In  addition,  the  AID  program  in  Brazil  was  being  phased  down. 
For  these  reasons,  Brazil  was  eliminated  from  further  consideration. 

Seven  countries  remained  for  more  detailed  study:     Bolivia,  Chile,  Costa  Rica, 
Egypt,  Morocco,  Paraguay  and  Sri  Lanka. 

II .    Pref easibility  Studies  of  Selected  Countries 

Pref easibility  studies  involved  two  aspects:     (1)  accumulation  of  information 
from  knowledgeable  people  and  from  the  literature  and    (2)  travel  by  a  three 
person  team  to  the  country  of  interest.     Each  team  included  a  cereal  technologist, 
a  nutritionist,  and  an  economist.     Information  on  the  seven  countries  is  listed  in 
Table  3. 

The  summary  impressions  of  assessment  visits  are  given  below.     In  addition, 
detailed  assessment  reports  were  prepared  for  Costa  Rica,  Bolivia  and  Morocco. 
The  Costa  Rican  assessment  report  is  presented  in  Appendix  A-1;  the  Bolivian 
assessment  report  is  presented  in  Appendix  B-1;  and  the  Moroccan  assessment 
report  is  presented  in  Appendix  C-1.     Late  in  the  project  (1980),  a  request  to 
review  the  Ecuadorian  composite  flour  program  was  accepted;  Appendix  D  contains 
the  Ecuadorian  assessment  report. 
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TABLE  1 


Availability  of  Wheat  Per  Capita  in  Countries  of  the  Free  World,  1974. 
Value  equals  production  plus  imports  minus  exports.* 


Wheat 

Wheat 

Wheat 

Country 

Kg/ Capita 

Country 

Kg/ Capita 

Country             Kg/ Capita 

Australia 

435 

Norway 

90 

Dominican  Rep 

22 

Cyprus 

306 

Trinidad  &  Tabago 

88 

Colombia 

22 

Turkey 

291 

Portugal 

85 

Nicaragua 

20 

Greece 

272 

Jama  i  ca 

83 

Guatemala 

19 

Syria 

262 

USA 

83 

Nepal 

18 

Israel 

225 

Belize 

82 

Indonesia 

17 

Italy 

225 

Maur  i  t  iu  s 

79 

Ivory  Coast 

16 

Uruguay 

214 

Yemen  AR 

74 

An  go  la 

16 

Chile 

199 

Singapore 

68 

Haiti 

16 

France 

196 

Guyana 

66 

El  Salvador 

14 

Argentina 

194 

Bhutan 

65 

Camer  oon 

14 

Tunisia 

192 

Figi 

63 

Malaga  sy 

14 

Belgium 

186 

Saudia  Arabia 

58 

Honduras 

14 

Luxemborg 

184 

Peru 

56 

Kenya 

13 

Sweden 

181 

Martinque 

56 

Philippines 

13 

Malta 

174 

Japan 

51 

Mozambique 

12 

Iraq 

168 

Korea  Rep 

50 

Benin 

12 

UK 

162 

Brazil 

50 

Sierra  Leone 

12 

Afghanistan 

160 

South  Africa 

49 

Ghana 

10 

Libya 

159 

Bolivia 

49 

Tanzania 

10 

Morocco 

157 

Venezuela 

47 

Sikkim 

10 

Algeria 

149 

India 

44 

Tha  i  la  nd 

7 

Austr  ia 

148 

Lesotho 

44 

Guinea 

6 

Iran 

146 

Sri  Lanka 

43 

Zaire 

6 

Lebanon 

145 

Costa  Rica 

39 

Liber  ia 

6 

Germany  Fed 

142 

Barbados 

38 

Togo 

6 

Egypt 

136 

Mexico 

38 

Nigeria 

6 

Guadaloupe 

134 

Malaysia 

32 

Chad 

5 

Jordan 

130 

Paraguay 

31 

Niger 

5 

Nether  lands 

130 

Ecuador 

29 

Upper  Volta 

4 

Pakistan 

125 

Hong  Kong 

28 

Burma 

2 

Ireland 

124 

Senegal 

28 

Burundi 

2 

Spain 

123 

Zimbabwe 

28 

Botswana 

1 

Swi tzer land 

117 

Zambia 

28 

Namibia 

1 

Canada 

111 

Ethiopia 

28 

Mali 

1 

Finland 

111 

Panama 

27 

Uganda 

1 

New  Zealand 

104 

Sudan 

26 

Rwanda 

1 

Denmark 

91 

Bangladesh 

25 

Malawi 

1 

Bahamas 

91 

Somalia 

23 

Central  African 
Papau  N,  Guinea 
Mauritania 

R  0 

0 
0 

*These  values  include  use  as  food,  feed  and  seed.     As  a  World  average,  1962, 
6.8%  of  wheat  was  used  as  feed.     Sources;  1974  FAO  Production  Year  Book; 
1973/74  FAO  World  Grain  Trade  Statistics;  Foreign  Ag.  Cir .  FG20-78,  USDA,  1978; 
Foreign  Ag.  Ec .  Rpt.  63,  Growth  in  World  Demand  for  Feed  Grains,  USDA,  1980. 
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TABLE  2 


Candidate  Countries  for  a  Wheat  Fortification  Project. 
Minimum  wheat  availability  of  31  Kg/Capita;  minimum  of 
of  45%  wheat  imported;  maximum  of  $US  762  GNP/Capita. 


Wheat  Availability  %  of  Wheat  $US 

Country  Kg/ Capita  Imported  GNP/Capita 


Chile 

199 

54 

762 

Morocco 

157 

45 

194 

Algeria 

149 

64 

405 

Egypt 

136 

62 

242 

Jamaica 

83 

100 

694 

Belize 

82 

100 

506 

Mauritius 

79 

100 

737 

A7 

H  1 

Guyana 

66 

100 

280 

Peru 

56 

86 

546 

Korea  Rep 

50 

92 

111 

Brazil 

50 

47 

bl2 

Bolivia 

49 

75 

209 

Sri  Lanka 

43 

100 

164 

Costa  Rica 

39 

100 

580 

Malaysia 

32 

100 

451 

Paraguay 

31 

68 

272 
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A.     COSTA  RICA: 


The  assessment  trip  to  Costa  Rica  was  made  October  16-30,  1976.  Discussions 
confirmed  that  Protein-Calorie-Malnutrition  (PCM)  is  a  serious  problem  in  Costa 
Rica  for  weaned  children  (6-30  months)  with  those  in  the  very  sparsely  populated 
rural  communities  being  the  most  seriously  affected.     Several  surveys  have 
shown  that  calories  are  usually  more  deficient  than  protein  in  diets.  Problems 
also  exist  as  to  the  adequacy  of  iron,  iodine.  Vitamin  A,  and  riboflavin. 

The  Government  of  Costa  Rica  (GOCR)  was  in  the  second  year  of  implementing  a 
comprehensive,  well  funded,  integrated  nutrition-public  health-sanitation 
program  (Social  Development  and  Family  Assistance  Program  —  Asignaciones 
Familiar es)  aimed  at  the  most  vulnerable  and  needy  groups.     As  part  of  the 
program,  all  children  in  need  between  0  and  12  years  of  age  are  to  receive  2 
free  meals  each  day  providing  80%  of  the  caloric  and  60%  of  the  protein 
requirements . 

In  1976,  the  child  feeding  programs  reached  about  25%  of  the  potential  target 
group  using  over  50%  of  the  special  employment  tax  revenues  available.  About 
50  products  from  the  commercial  market  are  used  including  large  quantities  of 
dried  whole  milk.     Reduction  in  number  and  cost  of  products,  improved  stability 
of  products  and  increased  use  of  domestic  commodities  are  major  objectives  as 
the  program  expands.     CITA  (Food  Research  Center,  University  of  Costa  Rica,  San 
Jose)  has  major  responsibility  to  recommend  and  develop  products,  provide 
specifications,  and  assist  industry  in  setting-up  production  capability. 

Agriculture  is  the  main  source  of  employment  (36%;  1973)  and  income  accounting 
for  22%  of  the  Gross  Domestic  Product  in  1972.     Coffee,  sugar,  bananas,  and 
beef  exports  accounted  for  two-thirds  of  export  earnings.     The  GOCR  is  aggressively 
pursuing  increased  production  of  rice,  corn,  sorghum  and  beans  through  a  price 
support  program  and  development  of  transportation,  storage  and  marketing 
infrastructure.     Production  has  increased  dramatically  and  in  the  case  of  rice, 
a  surplus  situation  was  recorded  in  1975.     Accordingly,  composite  flour  programs 
are  fast  becoming  meaningful  as  a  way  to  save  foreign  exchange  (reduction  in 
wheat  imports.)     Stimulation  of  the  agricultural  sector  is  improving  the  income 
of  farmers  and  farm  workers  thus  reducing  migration  to  urban  areas,  a  major 
objective  of  the  government. 

Annual  per  capita  wheat  disappearance  is  90  lbs.     (1976;  all  imported.)  Members 
of  the  lower  socio-economic  groups  and  those  living  in  rural  areas  eat  less 
bread  than  those  in  higher  socio-economic  groups  or  those  in  urban  areas. 
Bread  is  produced  in  6  large  bakeries,  and  rolls  (bollitos)  in  a  large  number 
(300-1300;  range  of  estimates)  of  small  bakeries.     Pasta  consumption  is  generally 
more  uniform  and  is  on  the  order  of  10  to  15%  of  all  wheat  consumed.  Galleta, 
a  popular  sweet  cracker,  is  a  low-cost  wheat  product  with  long  shelf  life. 
It  appears  to  have  good  potential  for  fortification  and  use  in  feeding  programs. 
Alternatively,  if  it  is  desirable  to  reach  a  broad  cross-section  of  the  population 
the  large  bakeries  produce  a  wide-range  of  products  for  distribution  throughout 
the  country.     They  have  the  capability  of  producing  high-protein  and/or 
composite  flour  products,  given  an  adequate  supply  of  high  quality  ingredients 
at  an  economic  advantage. 

Costa  Rica's  only  flour  mill  is  a  modern  one  with  daily  capacity  of  7,500  cwt. 
Extraction  rates  are  low:     67%  for  US  hard  spring  wheats  and  71%  for  US  western 
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white.    Four  different  flour  types  are  produced:    bread,  durum  semolina,  durum- 
common  wheat  blend    and  pastry.     Prices  are  fixed  by  the  government  for  full 
recovery  of  all  costs.     Almost  all  flour  is  packed  in  100  lb  cotton  sacks  and 
can  be  delivered  to  any  location  in  the  country  in  24  hours.     Quality  is  very 
high  and  is  routinely  monitored  in  a  well  equipped  quality  control  laboratory. 
The  low  extraction  rate  results  in  a  wheat  millfeed  highly  suitable  for  recovery 
of  wheat  protein  concentrate,  a  high  protein  flour  recoverable  by  "remilling" 
the  millfeeds.     Because  the  millfeed  is  very  low  cost,  WPC  would  be  an  economic 
material  to  consider  for  use  in  infant  food  or  other  "fortified  products." 
Production  and  processing  of  soybeans  in  Costa  Rica  is  being  carried  out  on  an 
experimental  basis  in  the  Tropical  Pacific  Region.     Cost  projections  suggest  soy 
flour  prices  substantially  above  wheat  flour.     The  only  major  source  of  vegetable 
protein  is  black  beans  which,  as  whole  beans,  sell  at  wholesale  for  2.28  colones 
per  lb.  compared  to  bread  flour  at  1.28  colones  per  lb.     Black  bean  flour  is 
not  available. 

Except  for  one  pasta  manufacturer  making  and  using  a  small  amount  of  precooked 
corn  flour  in  pasta,  there  is  no  major  production  of  corn  or  rice  flours  for  use 
in  a  composite  flour  program. 

Yuca  production  has  increased  dramatically  in  the  last  20  years.     The  government 
and  members  of  the  yuca  constituency  are  attempting  to  find  means  of  increasing 
the  utilization  of  yuca.     One  attempt  being  made  is  to  implement  extension  of 
wheat  flour  with  yuca  flour  ( 3  to  20%).     Because  yuca  flour  is  similar  in  cost 
to  wheat  flour,  there  is  little  or  no  economic  incentive  to  use  it  on  a  voluntary 
basis.     One  sample  of  yuca  flour  analyzed  had  a  very  high  microbial  load. 

CITA  indicated  an  interest  in  a  joint  project  with  WRRC.     Development  and 
utilization  of  wheat  protein  concentrate  was  of  particular  interest  to  CITA. 
With  a  food  processing  capability,  including  breads  and  pastas,  and  with  its 
responsibility  for  product  improvement  and  development  for  the  Asignaciones 
Familiares  Program,  CITA  would  be  an  excellent  counterpart  agency  for  the  WRRC 
project . 


B.     Bolivia .     The  assessment  trip  to  Bolivia  was  made  February  19-28,  1977. 
The  1976  census,  the  first  since  1950,  showed  the  population  of  Bolivia  to  be 
about  4.7  million,  some  16%  less  than  estimated  earlier.     As  a  result,  most 
previous  per  capita  data  have  been  thrown  into  a  state  of  confusion  and  are 
probably  generally  understated.     The  population  is  about  70%  rural  and  30% 
urban.     Some  42%  live  on  the  13,000  foot  expansive  valley  called  the  Altiplano; 
35%  live  in  smaller  valleys  at  6,000  to  9,000  feet  elevation,  an  area  called 
the  Valles;  23%  live  in  the  Eastern  lowlands  called  the  Oriente  or  in  the  steep 
tropical  valleys  called  Yungas. 

Agriculture  accounts  for  65%  of  the  employed  workers.     It  produced  exports  of 
$US  48  million  in  1972,  mainly  cattle,  meat,  coffee,  cacao,  timber,  cotton, 
sugar  cane,  wool  and  rice.     Major  domestic  crops  are  potatoes,  corn,  vegetables 
sugarcane,  rice,  yuca ,  cotton  and  wheat. 

A  sound  basis  exists  for  planning  and  developing  nutrition  programs.  This 
includes  a  Government  of  Bolivia  (GOB)  Five  Year  (1976-1980)  Food  and  Nutrition 
Plan,  a  well  defined  infrastructure  within  the  GOB  for  planning  national 
nutrition  strategy,  and  close  cooperation  between  the  GOB  and  US AID/ Bolivia  in 
the  development  of  USAID  nutrition  strategy.     USAID  has  recently  completed  heal 
nutrition  and  agriculture  assessments.     Based  on  several  consumption 
studies,  average  daily  per  capita  consumption  was  1,870-1,998  calories  and  44- 
57.5  grams  protein.     Adjustment  for  the  1976  population  census  suggests  average 
availabilities  of  2,200  calories  and  59  grams  of  protein.     Low  income  groups 
consume  substantially  less  than  the  averages.     Valles  inhabitants  generally 
consumed  more  calories  and  protein  than  those  on  the  Altiplano. 

The  public  health  status  is  relatively  poor.     Infant  mortality  estimates  range 
from  145  to  250  per  1,000  live  births.     A  study  of  the  cities  of  La  Paz  and 
Viacha  showed  41  to  47%  of  under  age  5  deaths  were  cases  in  which  malnutrition 
and  immaturity  were  underlying  or  associated  causes.     PCM  among  children,  and 
anemia  in  pregnant  and  lactating  women  are  seen  as  primary  nutritional  problems 
followed  by  iodine  (goiter)  and  vitamin  deficiencies.     PCM  appears  to  be  more 
prevalent  on  the  Altiplano  than  in  the  tropical  regions.  The  GOB  defined  target 
groups  for  nutritional  intervention  programs  are  those  in  rural  areas,  those 
less  than  5  years  of  age,  pregnant  and  lactating  women,  school  children  5  to  15 
years  old  and  marginal  urban  poor,  in  that  order  of  priority. 

Per  capita  availability  of  wheat  is  about  110  pounds  per  year.     Between  200,000 
and  230,000  MT  of  wheat  or  wheat  equivalents  is  imported  by  the  GOB  each  year 
while  69,000  MT  is  produced  domestically.     About  half  the  imports  are  as  flour. 
Only  10,000  MT  of  domestic  wheat  is  milled  in  the  12  commercial  mills,  -phe  GOB 
intends  to  phase  out  flour  imports  by  January  1,  1978.     Accordingly,  milling 
capacity  is  currently  expanding  rapidly.     Bread  rolls  (marraque tas) ,  made  in 
small  shops  by  hand,  is  the  major  wheat  product  followed  by  pasta  (20%  of 
total  flour  use.)     Flour,  (72%  extraction)  and  bread  prices  are  fixed  by  the 
GOB  at  the  subsidized  price  of  $US  15/100  lbs.  and  $.025  for  a  60  gram  piece 
respectively. 

There  is  some  composite  flour  experience  in  Bolivia  including  the  incorporation 
by  National  Decree,  of  5%  quinoa  flour  in  wheat  flour,  though  at  present 
implementation  is  sporadic  and  limited  to  the  Oruro  area  on  the  Altiplano. 
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Availability  and  cost  of  quinoa  limit  its  expansion  to  other  market  areas. 
The  outer  layers  of  quinoa  have  bitter  saponins  and  lack  of  objective  analytical 
methods  to  detect  the  saponins  have  impeded  the  development  of  methods  for 
milling  quinoa.     Soybeans,  corn  and  rice  offer  new  sources  for  protein  fortified 
or  other  composite  flours  in  the  near  term.     Modern  soy  crushing  capacity  is 
installed  at  Sociedad  Aceitera  del  Oriente  at  Santa  Cruz  and  at  the  GOB's 
Villamontes  location.     In  both  cases,  the  meal  produced  is  of  animal  grade.  An 
adequate  supply  of  soybeans  is  also  a  major  problem  of  this  fledgling  industry. 
Rice  is  now  in  surplus  and  the  crop  is  expanding.     The  government  agency,  ENA, 
has  spearheaded  the  development  of  strong  rice  production,  drying,  processing, 
storage  and  marketing  infrastructure.     Rice  flour  production  capacity  is  not 
available,  but  rice  flour  might  be  produced  at  the  wheat  mills.     Price  is  likely 
to  be  the  major  constraint  to  rice  utilization  in  composite  flours.  Commercial 
corn  flour  processing  capacity  is  very  limited  and  the  general  marketing 
structure  for  corn  and  corn  products  is  quite  rudimentary.     A  major  advantage 
with  corn  is  its  generally  lower  cost  though  the  price  fluctuates  greatly  from 
harvest  time  to  non-harvest  time. 

The  Santa  Cruz  Public  Works  Development  Corporation  has  contracted  research 
(Contec,  Inc.)  that  showed  the  technical  feasibility  of  blending  soy,  corn  and 
rice  flours  with  wheat  flour.     This  corporation  was  considering  building  a  corn 
flour  manufacturing  plant.     The  Agency  of  Standards  and  Technology,  Ministry  of 
Industry,  has  proposed  a  composite  flour  development  project  and  is  equipping  a 
laboratory  to  carry  out  composite  flour  research  and  to  provide  better  quality 
control  and  regulation  in  the  cereal  area  in  general.     The  Ministry  of  Agriculture 
with  the  support  of  the  Consortium  for  International  Development  is  carrying  out 
economic  analyses  on  composite  flours;  soy  and  rice  currently,  corn  later. 
Both  the  Ministry  of  Industry  and  the  Ministry  of  Agriculture  were  interested 
in  a  cooperative  composite  flour  project  with  WRRC. 
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C.  PARAGUAY: 


The  assessment  trip  to  Paraguay  was  made  March  1-8,  1977.     Per  capita  average 
consumptions  are  2,492  calories  and  64,4  grams  protein.     About  half  the  protein 
is  animal.     These  are  very  favorable  figures  compared  to  the  recommended  levels 
of  2,300  calories  and  54  grams  of  protein.     While  the  average  consumption  values 
are  good,  insufficient  data  is  available  to  determine  accurately  the  number  or 
percent  of  people  who  fall  below  recommended  levels.     Fourteen  critical  areas 
have  been  identified  in  the  November  1976  Food  and  Nutrition  Plan  (proposed). 
Two  of  these  critical  areas  are  barrios  in  the  Asuncion  area.     The  Food  and 
Nutrition  Plan  is  based  primarily  on  the  1965  ICNND  study.     The  major  deficiencies 
in  Paraguay  are  Vitamin  A,  riboflavin,  calcium  and  iron  for  expectant  mothers. 
Government  policy  for  attacking  these  problems  appears  to  be  three  fold: 
(a)  Nutrition  education  to  encourage  increased  consumption  of  foods  rich  in 
those  nutrients,     (b)  Enrichment,     (c)     Parasite  control  through  improved 
sanitation,  water  supply  and  education.     Concern  for  PCM  is  noticably  lacking. 

Wheat  disappearance  in  Paraguay  is  on  the  order  of  150,000  -  160,000  MT  per 
year.     Domestic  production  is  30,000  MT.     1976  yield  was  about  1  MT  per  hectare. 

The  soft  spring  wheat  is  grown  during  the  winter  but  unpredictable  weather  plays 
havoc  with  crop  success.     It  is  highly  desirable  to  grow  wheat  because  it  is 
one  of  only  a  few  crops  that  can  be  grown  during  winter  months  with  a  second 
crop  of  soybeans  in  the  summer.     The  domestic  wheat  runs  about  11%  protein  but 
the  gluten  is  weak  and  generally  poor  quality  for  bread.     The  Ministry  of 
Agriculture  seeks  to  double  wheat  acreage  over  the  next  five  years  and  improve 
yields  with  new  varieties  and  use  of  fungicides. 

Recent  wheat  imports  are  mainly  from  Argentina  under  concessional  arrangements. 
Though  this  has  resulted  in  shipment  of  some  of  the  poorest  quality  Argentine 
wheat,  it  is  still  better  quality  than  the  domestic  wheat  for  bread.     A  30:70 
blend  of  domestic:  imported  wheat  is  milled  at  up  to  80%  extraction  (official 
extraction  rate  is  72%)  yielding  flour  of  about  0.6%  ash.     The  import  price  of 
wheat  is  higher  than  that  paid  by  Argentine  millers  thus  leading  to  contraband 
flour  entering  Paraguay  in  competition  with  local  millers.     The  GOP  fixes  the 
maximum  price  of  flour  and  some  other  wheat  foods  and  as  of  March  1977,  wheat 
foods  were  among  the  lowest  cost  processed  foods  available.     This  would  appear 
to  be  counter  to  the  GOP  policy  of  wheat  substitution  but  the  reality  of 
Argentina  and  low  flour  prices  next  door  probably  makes  higher  wheat  product 
prices  unenforceable. 

Consistent  with  the  GOP  interest  in  wheat  substitution,  there  is  a  "Commission" 
on  composite  flour  appointed  by  the  Interministerial  Economic  Council  that 
includes  GOP,  industry  and  academic  representation.     The  Commission  has  made 
a  number  of  recommendations  of  things  to  add  to  wheat  flour  over  the  last  10  years. 
The  first  was  manioc  (cassava)  flour  at  5%  which  failed  3  months  later  because 
of  the  poor  quality  of  manioc  flour.     Sorghum  and  rice  programs  followed. 
Based  on  discussions  with  rice  millers,  it  appears  that  some  rice  brokens  are 
being  sold  to  wheat  millers  presumably  for  composite  flours.     Most  recently, 
the  Commission  has  met  twice  to  consider  10%  precooked,  dehulled,  degermed  corn 
flour  in  wheat  flour.     A  10,000-15,000  MT  per  year  precooked  corn  flour  plant 
is  being  built  using  Italian  equipment  as  a  joint  project  of  the  wheat  miller 
El  Molino  Harinera  del  Paraguay  and  a  pasta  producer.     Only  minimal  technical 
studies  on  composite  flours  have  been  carried  out,  some  at  the  National  Institute 
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of  Technology  and  Standards  (INTN).     INTN  also  gives  a  baking  course  3  or  4 
times  a  year  with  technical  assistance  from  Brazil.     This  Institute  expressed 
an  interest  in  cooperating  with  WRRC  on  composite  flours.     The  production  of 
soybeans  is  rising  rapidly  in  Paraguay  and  may  reach  400,000  MT  in  the  current 
1977  harvest  year.     CAPSA  Corporation  is  a  large  oilseed  processor  with  4 
Anderson  Expellers  of  70  MT/ day  capacity  each.     This  company  might  be  interested 
in  producing  food-grade,  low-fat  soy  flour  if  the  demand  were  over  5,000  MT  per 
year.     The  process  would  likely  be:     drying,  dehulling,  expeller  pressing, 
toasting    and  grinding.     Altogether,  this  company  processes  120,000  MT  cotton 
seed,  60,000  MT  soybeans  and  substantial  quantities  of  tung,  castor  and  peanuts. 
Unsuccessful  efforts  in  Paraguay  to  use  soy  as  a  meat  substitute  several  years 
ago  left  a  substantial  prejudice  against  soy  in  human  food. 
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D.  CHILE: 


The  assessment  trip  to  Chile  was  made  March  6-9,  1977  by  Dr.  Fred  Barrett, 
Nutrition  and  Agribusiness  Group,  OICD,  USDA  on  behalf  of  the  WRRC  project. 
Effort  was  concentrated  on  discussion  of  food  and  nutrition  programs  and  plans. 

Drs.  Monckeberg  and  Yanez  of  the  National  Committee  for  Food  and  Nutrition 
(CONPAN)  said  that  the  Government  of  Chile  (GOC)  has  very  comprehensive  nutrition 
plans  that  cover  the  entire  country  including  100%  of  infants  0  to  2  years  and 
2  to  6  years  with  milk,  weaning  food  or  milk  substitute.     The  school  lunch 
program  includes  milk,  fortified  cheese     snacks,  caramels,  fortified  cookies 
and  other  items  that  provide  30%  of  both  calorie  and  protein  requirements. 
They  noted  that  53%  of  calories  of  low  income  people  come  from  wheat  products 
but  that  protein  f ortif icant s ,  especially  soy,  would  raise  the  price  of  wheat 
foods  which  is  unacceptable.     The  approach  is  to  consider  soy  and  other  "low 
cost"  protein  sources  for  use  in  milk  and  meat  substitutes.     Work  on  this 
approach  is  being  done  at  the  Technology  Institute  of  Chile  (INTEC),  especially 
extrusion  research. 

Composite  flour  research  has  been  completed  at  INTEC  including  soy  and  chickpeas 
for  breads  and  pastas  but  has  not  been  adopted.     No  food-grade  soy  flour  is 
processed  in  country  though  the  sugar  refining  company,  CRAY,  is  planning  food- 
grade  soy  flour  production  for  use  in  the  GOC  infant  food,  Fortesan.     CRAY  see 
no  potential  for  commercial  introduction  of  soy  fortified  wheat  foods.  Of 
major  interest  for  composite  flour  is  the  surplus  of  potatoes.     A  potato  flour 
manufacturing  plant  is  nearing  completion  and  6  to  8%  potato  flour  is  being 
researched  and  considered  for  addition  to  wheat  flour.     Fundacion,  a  joint  Chile- 
ITT  effort,  has  studied  the  use  of  lupine  and  crill  to  fortify  wheat  products 
and  have  developed  a  lupine  cookie.     Wheat-oat  products  are  also  being  studied 
and  an  oat  cookie  has  been  developed. 

Conclusions  from  these  discussions  are:     (1)     Calories  are  as  important  to 
target  groups  as  protein;     (2)     The  target  groups  of  infants,  children,  mothers 
and  observable  malnourished  are  being  reached  by  specific  nutrition  intervention 
programs;     (3)     Soy  is  not  domestically  available  and  imported  soy  is  too 
expensive  as  a  protein  fortif icant  for  wheat  foods;     (4)     Availability  and 
economic  considerations  suggest  the  potential  of  potato  flour  as  a  wheat  flour 
extender . 

There  appears  little  need  or  opportunity  for  development  of  new  fortified 
wheat  foods  in  Chile  for  either  the  commercial  markets  or  government  sponsored 
programs.     Under  these  conditions,  Chile  was  discontinued  as  a  candidate  country 
for  a  wheat  fortification  project. 
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E.     SRI  LANKA: 


The  assessment  trip  to  Sri  Lanka  was  made  April  17-24,  1977.     This  nation  of 
nearly  14  million  inhabitants  has  a  socialist  government  that  dominates  or 
controls  agricultural  production,  imports,  processing,  distribution  and  prices. 
While  the  agricultural  products  tea  and  rubber  are  the  major  export  earners, 
Sri  Lanka  is  a  food  deficit  nation  and  must  import  large  amounts  of  cereals  and 
other  foods  to  feed  its  people.     Rice  is  the  staple  and,  while  grown  on  over  a 
million  acres,  additional  rice  is  imported.    Wheat  imports  first  began  in  1953. 
In  1976,  the  Government  of  Sri  Lanka  (GOSL)  imported  137,000  MT  wheat,  mostly 
from  Australia,  and  540,000  MT  wheat  flour  from  the  US,  Singapore  and  others. 
Wheat  flour  availability  is  43.2  Kg  per  capita  and  supplies  about  20%  of  the 
total  dietary  energy.     All  wheat  is  milled  to  about  76%  extraction  at  the  one 
400  MT  per  day  mill  located  at  Colombo  which  distributes  flour  to  most  parts  of 
the  country,  but  not  more  than  50%  of  the  supply  of  any  district.     Some  bran  is 
sold  to  livestock  feeders  but  most  is  exported  at  an  excellent  price.  Both 
flour  and  bread  are  subsidized  which  has  been  pushing  up  consumption  and 
precipitating  debate  on  the  correctness  of  the  wheat  flour  subsidy  policy. 
Enrichment  or  fortification  of  flour  at  the  one  mill  would  be  mechanically 
quite  simple.     Up  to  10%  sorghum  may  be  legally  added  to  and  co-milled  with 
wheat.     About  30  MT  of  white  sorghum  has  been  so  utilized,  but  generally  sorghum 
has  just  not  been  sufficiently  available.     A  second  large  mill  is  being  planned. 
(Note:     This  2,200  MT/24  hour  mill  was  completed  at  Tricomalee  in  1980.) 

The  major  product  of  the  artisan  baking  industry  is  a  rather  lean  formula, 
dense  pan  bread.     The  straight  dough  procedure  predominates.     Yeast  is  imported 
from  Australia  or  Holland.     About  half  the  flour  in  Sri  Lanka  is  used  at  home 
where  f la  threads  and  "hoppers"  (steamed  small  round  pieces)  are  made.  There 
appears  to  be  a  very  strong  positive  prejudice  toward  white  breads  in  general. 
Consumption  surveys  have  shown  that  all  socioeconomic  groups  consume  wheat 
products.     Children  begin  receiving  bread  as  early  as  6  months. 

Composite  flour  research  has  been  carried  out  at  CISIR,  with  assistance  from  the 
Tropical  Products  Institute  of  the  UK,  on  cassava,  full  fat  soy,  millet,  sorghum 
and  maize  at  levels  to  10%  substitution  and  utilizing  potassium  bromate  but  not 
fatty  dough  conditioners.     The  one  application  has  been  the  allowance  of  the 
addition  of  10%  sorghum  to  wheat  for  co-milling. 

The  1973  world  grain  shortages  and  high  prices  coupled  with  Sri  Lankan  import 
restrictions  on  pulses  led  to  a  dramatic  increase  in  pulses  acreage  (125,000 
acres)  in  Sri  Lanka.     Further  increases  are  likely  as  supply  is  not  meeting 
demand.     This  may  be  possible,  for  example,  by  intercropping  with  sugarcane  or 
planting  rice  paddies  during  the  dry  season.     While  land  is  scarce,  it  is 
estimated  that  only  half  is  planted  for  a  second  crop  within  the  annual  cycle. 
In  the  case  of  soybeans,  INTSOY  of  the  University  of  Illinois  came  into  Sri 
Lanka  in  1972  at  which  time  there  were  a  few  experimental  plots.     The  GOSL  Soybean 
Development  Program  was  initiated  and  work  to  date  has  shown  good  potential 
for  soybeans  with  an  average  yield  capability  of  1,000-1,200  Kg/hectare,  nearly 
twice  that  of  pulses.     While  the  price  of  soybeans  has  been  similar  to  pulses, 
once  established,  they  should  be  less  expensive.     The  major  problem  in  establishing 
soy  now  appears  to  be  lack  of  markets.     A  few  hundred  tons  are  being  co-extruded 
with  maize  in  a  Brady  Crop  Cooker  for  the  Thriposha  infant  food  program  and 
some  is  being  used  for  a  coffee  substitute.     Fortification  of  locally  milled 
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wheat  flour  with  10%  full-fat  soy  flour  would  require  about  11,000  MT  of  soybeans 
and  could  make  soy  a  viable  crop.     With  such  an  accomplishment,  the  GOSL  might 
have  more  success  in  their  efforts  to  develop  milk  and  meat  substitutes  from 
soy  which  are  of  primary  interest,  especially  for  import  substitution  of  milk. 

Other  potential  protein  sources  for  a  fortification  program  are  coconut  and 
rice  bran.     The  very  large  coconut  production  has  declined  since  the  breakup  of 
the  large  estates,  and  where  previously  exported,  copra  supply  is  now  insufficient 
to  meet  domestic  demand.     Some  coconut  residue-rice  bran  mixture  is  marketed  as 
feed  but  there  is  no  work  on  recovery  of  food  protein  from  coconut  residue. 
About  8%  of  rice  is  parboiled  in  Sri  Lanka.     Bran  from  white  rice  is  not 
stabilized.     The  GOSL  Paddy  Marketing  Board  is  expecting  to  set  up  an  oil 
recovery  scheme  in  Polonnaruwa  district  that  would  require  bran  stabilization 
and  this  could  be  a  first  step  toward  producing  a  food-grade  product  from  rice 
bran.     A  substantial  portion  of  rice  is  undermilled  (4%  bran  removal)  and  the 
consumer  purchasing  this  usually  has  it  remilled  by  local  village  millers  to 
give  the  standard  white  rice  with  8%  bran  removal. 

Nutritional  aspects  are  considered  at  the  highest  levels  in  government  through 
the  National  Nutrition  Committee  composed  of  the  heads  of  several  ministries. 
A  Food  and  Nutrition  Policy  Planning  Work  Group  assists  the  Committee. 
Information  on  nutritional  status  and  food  consumption  is  available  from  several 
sources  and  is  quite  complete.     The  1976  CDC  Survey  demonstrated  nutritional 
problems  with  PCM,  vitamin  A,  Vitamin  D,  calcium  and  iron.     The  Districts  of 
Ratnapura  and  Kandy  were  in  greatest  need  of  nutritional  improvement.  Enrichment 
of  bread  with  ferrous  sulfate  and  calcium  has  been  studied  at  the  Nutrition 
Medical  Research  Institute  but  hemoglobin  assays  indicated  poor  absorption  of 
iron.     About  70%  of  animal  protein  consumption  comes  from  the  11  Kg  per  capita 
per  year  consumption  of  fish,  down  from  14  Kg  a  few  years  earlier.     Soy  production 
is  desirable  in  Sri  Lanka  from  the  standpoint  of  the  decline  of  other  protein 
sources  for  both  food  and  feed. 
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F.  EGYPT: 


The  assessment  visit  to  Egypt  was  made  April  25-May  4,  1977.     This  land  has  a 
population  of  40  million  and  increasing  rapidly.     It  is  a  food  deficit  country 
in  most  commodities;  a  small  but  decreasing  amount  of  rice  is  exported  each 
year.     Exported  cotton  is  the  main  agricultural  income  producer.     Egypt  has 
limited  arable  land,  6  million  acres,  which  is  cropped  twice  each  year.  The 
limiting  land  expansion  criterion  is  water.     Of  the  6  million  acres,  almost  one 
half  is  planted  in  clover  for  one  of  the  two  crops  planted  each  year,  for  animal 
feed.     There  are  about  13  million  animals  of  which  6  million  are  donkeys  and 
camels  for  beasts  of  burden.     Ironically,  the  clover  crop  is  one  which  provides 
a  good  economic  return  to  the  farmer. 

The  government  decrees,  in  large  part,  where  and  what  crops  are  planted. 
Percentages  of  many  crops  are  purchased  at  fixed  low  prices.     It  appears  that 
the  rural  are  being  "taxed"  to  support  the  urban,  ie.  by  subsidizing  food 
prices.     The  magnitude  of  this  subsidy  can  be  seen  by  noting  that  of  an  annual 
budget  of  $LE  7  billion,  $LE  1.5  billion  is  for  food  subsidies.     All  imported 
wheat,  eg.,  is  subsidized  for  urban  consumption. 

Two  million  MT  of  local  wheat,  no  durum,  is  produced.     Approximately  20%  of 
this  is  purchased  at  a  fixed  price  of  $LE  63.75/MT  ($US  82)  by  the  government 
for  urban  use;  the  balance  remains  in  the  rural  area  where  it  is  milled  at 
small  artisan  mills  scattered  throughout  the  country.     Fortification  through 
these  mills  would  be  very  difficult.     The  Ministry  of  Trade  and  Supply  which 
operates  the  "urban"  flour  mills  pays  the  government  $LE  27.88/MT  wheat  and 
sells  the  flour  to  the  bakers  for  $LE  28.97/MT. 

The  balance  of  the  wheat  requirement  is  imported:     about  350,000  MT  flour  from 
the  EEC  or  the  USA  and  1.5  million  MT  soft  white  wheat.     Flour  of  72-73% 
extraction  goes  totally  for  pan  bread,  cakes  and  pastries  purchased  by  the 
middle  and  upper  classes.     All  wheat  is  milled  to  90-94%  extraction  and  this 
darker  flour  goes  primarily  into  the  production  of  the  flat  baladi  bread,  some 
90  million  loaves/day  (170  gram  dough  weight.)     The  overall  government  costs 
throughout  this  system  are  about  2  piastre  ($.028  US)  per  loaf  while  the  loaf 
itself  sells  for  0.5  piastre  ($.007  US.)     The  bread  yield  per  bag  of  flour  is 
very  important  because  of  the  bakers'  small  margin  and  is  said  to  be  238  loaves 
for  native  wheat  versus  219  for  Mexican  dwarf  types.     As  a  result,  acreage  of  the 
higher  yielding  Mexican  types  has  decreased.     Bread  riots  in  1977  were  due  to 
efforts  to  increase  the  price  of  butane  fuel  and  shami  (pan)  bread  from  1.0  to 
1.5  piastra.     There  is  only  one  semiautomatic  bakery  in  Egypt.     AID  is  studying 
the  feasibility  of  assisting  the  building  of  26  others,  but  the  price  structure 
of  flour  and  bread  may  not  justify  such  an  investment. 

Maize  production  is  basically  free  of  government  control  and  therefore  farmers 
like  to  grow  it.    Most  is  white  maize  for  human  food.     In  the  Delta,  it  is 
common  to  see  baladi  bread  with  up  to  30%  maize  flour.     In  the  south,  sorghum 
flour  is  blended  with  wheat  flour  for  making  bread.     There  is  about  1.5  million 
acres  in  maize,  yielding  about  2.2  million  MT  per  year.     Imported  yellow  corn 
is  used  for  feed. 
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The  Nutrition  Institute  ranked  nutrition  problems  as:     (1)  PCM  in  children 
(marasmus),     (2)  Anemia  in  children  and  adults,     (3)     Vitamin  A  deficiency  in 
children  and  (4)     Calcium  deficiency  in  children.     No  adequate  nutrition  survey 
is  available.     The  Center  for  Disease  Control  (CDC)  is  to  initiate  one  in 
October  of  1977,  patterned  after  the  Sri  Lankan  survey,  to  be  completed  in  1978. 
In  regard  to  reaching  children  with  a  fortified  bread,  children  start  eating 
baladi  bread  at  about  age  2. 

FAO  has  forecast  that  a  measurable  impact  could  be  expected  through  fortification 
of  baladi  bread  with  iron.     In  1954,  Hofmann  LaRoche  carried  out  a  feasibility 
study  using  local  calcium  carbonate  and  ferrous  sulfate  plus  imported  vitamins 
to  fortify  flour,  but  concluded  it  was  uneconomic  to  reach  the  widespread  flour 
mills.     Conceivably,  todays  centralized  mills  in  Cairo  could  be  reached. 

In  1975,  Egypt  was  about  75%  self  sufficient  in  meeting  its  calorie  requirements 
and,  presumably,  equally  low  in  protein  self  sufficiency.     Faba  beans  are  the 
main  protein  source  within  Egypt,  but  are  currently  in  deficit  and  are  being 
imported.     Their  price  is  about  twice  that  of  wheat  flour.     Soybean  production 
is  experimental.     Soy  is  a  host  to  the  cotton  worm  and  for  this  reason  will 
have  to  be  kept  away  from  the  cotton  growing  areas.     Its  only  hope  appears  to 
be  in  new  reclaimed  areas  some  years  in  the  future.     Cottonseed  meal  is  available, 
but  contains  gossypol  and  is  entirely  utilized  by  the  feed  industry.     In  fact, 
some  is  now  being  imported  to  meet  livestock  needs.     Rice  bran  exists  in  large 
quantities  and  for  a  large  part  (60%)  at  centralized  mills.     Up  to  70,000  MT 
are  available.     At  the  large  modern  mills,  bran  is  extracted  with  hexane  and 
the  extracted  oil  used  in  soap  manufacture.     Defatted  bran  sells  for  $LE  7/MT 
($US  9).     Germ  is  spearated  from  defatted  bran  and  sells  for  $LE  30  MT  ($US 
38.40)  for  poultry  feed.     It  was  the  consensus  that  none  of  these  rice  milling 
fractions  would  find  food  useage  due  to  hull  contamination  and  absolute  need  by 
poultry  and  ruminant  feed  industries.     There  are  no  protein  sources  which  are 
not  already  being  totally  consumed.     There  was  no  encouragement  to  divert  animal 
feeds  to  human  food  usage,  although  both  Cairo  and  Alexandria  Universities  have 
studied  cottonseed  protein  recovery  and  use  in  breads. 

Concluding  opinions  are  that  the  Egyptian  government  is  preoccupied  with 
arranging  and  financing  the  availability  and  imports  of  food  and  other  materials. 
Fortification  is  of  only  academic  interest,  the  real  problem  is  lack  of  food. 
Under  such  conditions,  it  is  not  surprising  that  many  Egyptian  government 
officials,  university  leaders  and  US  personnel  indicated  that  the  government 
would  not  pay  for  any  part  of  a  fortification  scheme.     A  further  negative  was 
the  indication  by  USAID  Mission  of  their  inability  to  assist  a  wheat  fortification 
project . 
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G.  MOROCCO: 


The  assessment  trip  to  Morocco  was  made  May  4-15,  1977.     The  population  of 
nearly  18  million  consumes  a  diet  consisting  mainly  of  wheat  and  barley.  Annual 
per  capita  wheat  utilization  in  1976  was  194  Kg.,  comprising  domestic  soft 
wheat,  29  Kg.,  domestic  durum  wheat,  92  Kg.,  and  imported  soft  wheat,  73  Kg. 
Of  this  wheat,  approximately  one-half  is  used  as  food  through  autoconsumptive 
means,  whereas  the  remainder  is  converted  into  foods  via  commercial  channels. 
In  the  urban  areas,  not  less  than  90  percent  of  consumed  wheat  foods  are 
purchased  at  commercial  outlets;  in  the  rural  areas,  this  figure  is  about  45. 
All  imported  soft  (bread)  wheat  is  milled  in  65  large  mills  in  Morocco.  Data 
were  collected  on  the  1976  allocation  of  wheat,  the  amount  of  flour  sold  by 
these  mills  on  a  province  basis,  and  the  number  of  mills  in  each  province.  The 
majority  of  wheat  is  consumed  as  yeast-leavened  bread.     If  bread  is  to  be 
fortified  with  protein,  the  most  logical  point  of  fortification  would  be  at  a 
large  mill  in  a  province  selected  on  the  basis  of  quantity  of  flour  available 
from  this  mill,  and  the  nutritional  need. 

Potential  protein  resources  for  fortification  include  domestic  fava  beans, 
lentils,  chickpeas,  dry  peas  and  imported  soybeans.     There  are,  however,  no 
food  grade  flours  available.     There  are  two  large  underutilized  modern  oilseed 
crushing  plants  that  work  on  sunflower,  cottonseed,  and  imported  soy.  These 
plants  would  need  upgrading  to  produce  food  grade  defatted  soy  flour. 

Actamine  -  5  is  a  domestic  weaning  food  introduced  in  1977  with  UNICEF  assistance 
containing  23%  wheat  flour,  23%  chickpea  flour,  23%  lentil  flour,  15%  nonfat 
dry  milk,  15%  sugar,  and  vitamins  and  minerals.     This  highly  processed  food  is 
expensive.     Opportunities  may  exist  to  modify  or  develop  lower  cost  alterna- 
t  ive  s . 

Barley  and  corn,  both  of  which  are  produced  in  sufficient  quantities  to  satisfy 
present  demand,  are  lower  in  price  than  imported  wheat  and  could  possibly  be 
used  for  composite  flour  programs  to  reduce  costs  of  protein  fortification  and 
to  reduce  wheat  imports.     In  times  of  wheat  scarcity,  and  in  lower  income  house- 
holds, barley  is  used  at  the  home  level  to  extend  wheat  flour  in  bread 
preparation. 

The  one-half  to  four  year  old  child  is  the  most  nutritionally  vulnerable  group 
in  Morocco,  and  has  been  defined  by  the  COM  as  the  primary  target  for  nutritional 
improvement.     Pregnant  and  lactating  women,  and  school  children  are  given  second 
and  third  priority,  respectively. 

Moderate  and  severe  PCM  (less  than  80%  of  norm)  was  observed  in  24-56%  of 
the  under  age  4  children  studied  in  1972  among  various  provinces  and  prefectures. 
PCM  was  most  severe  in  rural  areas  and  in  the  Bidonvilles  (urban  shanty  towns) 
and  Old  Medinas. 

The  average  Moroccan  diet  was  most  deficient  in  riboflavin  followed  by  calcium, 
vitamin  C,  vitamin  A  and  niacin.     The  Government  of  Morocco  is  actively  involved 
in  nutrition  planning  with  the  Interministerial  Commission  on  Food  and  Nutrition 
(CIAN)  and  Cellule  de  Planif ication  et  d'  Etudes  Nutrionneles  (CEPEN)  charged 
with  defining  and  coordinating  nutritional  problems  and  research  as  well  as 
developing  a  national  nutrition  strategy.     USAID/Morocco  and  Research  Triangle 
Institute  (North  Carolina)  are  cooperating  with  CEPEN  in  the  develoment  of 
such  a  strategy. 
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H.  ECUADOR: 


As  the  result  of  a  request  from  the  Ministry  of  Agriculture  to  FAO  and 
USAID/Ecuador  for  an  evaluation  of  the  Ecuadorian  composite  flour  project, 
assessment  visits  were  made  October  20  -  November  13  by  J.  Faure,  FAO  and 
November  2-14,  1980  by  the  WRRC  Project  Manager. 

This  nation  of  7,763,000  people  (1979)  has  a  life  expectancy  of  57.  Infant 
mortality  is  65.8  per  1,000  live  births.     The  1959  ICNND  studies  found  68%  of 
preschool  children  in  good  nutritional  status,  27.5  fair  and  4.5  poor. 

The  consumption  of  wheat  flour  has  increased  from  31  lbs  per  capita  in  1963  to 
63  lbs  in  19  78  and  now  provides  12  to  15%  of  total  dietary  calories.  The 
percentage  of  imported  wheat  has  risen  from  53%  in  1968  to  92%  in  1978.  Wheat 
flour  is  so  heavily  subsidized  (November  1980)  that  some  is  being  purchased  for 
animal  feed  operations.     Some  56%  of  all  flour  is  milled  at  2  large  coastal 
mills  in  Guayaquil  and  the  remaining  44%  is  milled  by  18  small  mills  in  the 
Sierra . 

The  Government  of  Ecuador  (GOE)  cooperated  with  Kansas  State  University  and 
USAID  from  1974-1976  on  a  composite  flour  program  involving  the  addition  of  12% 
defatted  soy  flour  to  wheat  flour.     The  plan  was  not  adopted;  domestic  soy 
production  was  insufficient  and  capacity  to  produce  food-grade  soy  flour  was 
not  available.     The  GOE,  however,  retained  interest  in  composite  flours  and  the 
Ministry  of  Agriculture  has  coordinated  and  supported  a  continuing  program  by 
the  Escuela  Politecnica  Nacional  at  Quito  (EPN)  and  the  Centro  de  Desarrollo 
Industrial  de  Ecuador  (CENDES)  on  other  domestic  crops  but  still  including  soy. 
These  continuing  studies  have  lead  the  EPN  to  recommend  a  composite  flour  of 
87%  wheat  flour,  10%  low  fat  corn  flour,  3%  defatted  soy  flour  but  without 
bread  improvers  such  as  sodium  stearoyl  lactylate  (because  of  the  need  to  import 
and  cost.)     The  major  objective  is  wheat  import  substitution  with  no  reduction 
in  protein  level  of  wheat  foods. 

Ecuador  is  deficit  in  food  oils  and  the  GOE  is  supporting  increased  soybean 
production  which  reached  29,000  MT  in  1979.     There  are  four  solvent  extraction, 
oilseed  crushing  plants  but  none  has  equipment  for  producing  food-grade  soy 
flour.     One  processor,  Oleica  located  at  Guayaquil,  has  begun  upgrading  their 
plant  with  driers  and  dehullers  but  will  require  more  investment  before  food- 
grade  soy  flour  is  available.     Some  10,000  to  13,000  MT  of  soybeans  would  be 
needed  to  yield  the  7,200  MT  of  defatted  soy  flour  required  for  a  3%  addition 
to  all  wheat  flour.     It  is  estimated  that  the  avialability  of  soybean  meal  for 
feeds  fell  short  of  demand  by  10,000  MT  in  1980. 

Hard  corn  production  has  not  met  demand  (estimated  at  183,000  MT/year)  in  the 
last  2  years  by  about  45,000  MT  each  year.     Projections,  based  on  GOE  increased 
farmer  prices,  indicate  a  closer  balance  between  production  and  domestic  demand. 
Composite  flour  with  10%  corn  flour  would  require  about  34,000  MT  of  corn,  a 
substantial  enough  quantity  to  suggest  that  an  even  higher  farmer  price  will  be 
required  if  demand  is  to  be  met.     Oleica,  the  oilseed  processor  at  Guayaquil, 
has  some  Italian  equipment  on  hand  and  is  in  the  process  of  constructing  a  100 
MT/day  plant  to  produce  raw  or  pr egelatinized ,  low  fat  corn  flour. 
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In  November  1980,  millers  were  selling  wheat  flour  at  the  subsidized  price  of 
253  sucres  ($US  10)  per  100  lbs.     Defatted  soy  flour  was  projected  to  cost  484 
sucres  and  low  fat  corn  flour  391  sucres  per  100  lbs.     Any  composite  flour 
program  will  require  the  GOE  to  provide  subsidies  or  adjust  prices. 
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Ill .     Project  Proposals 

Pr ef easibility  studies  resulted  in  the  elimination  of  Paraguay,  Chile  and  Egypt 
as  candidate  countries  for  protein  fortification  of  wheat  foods.     At  the  risk 
of  oversimplification,  the  main  reason  for  each  was  as  follows:     Paraguay — lack 
of  evidence  for  need  of  protein  fortification;     Chile — other  approaches  are 
being  used  to  attack  PCM;     Egypt — chronic  preoccupation  with  obtaining  and 
financing  adequate  food  supplies.     While     protein  fortification  of  wheat  foods 
did  not  appear  feasible  in  these  countries,  specific  vitamin  and  mineral  enrich- 
ment projects  may  be  well  received  and  beneficial.     In  both  Paraguay  and  Chile, 
there  was  substantial  interest  in  extending  wheat  flour  with  starchy  root  flours 
or  other  cereal  flours.     The  concept  of  composite  flours,  though  not  government 
policy,  is  no  stranger  in  Egypt  where  maize  and  sorghum  flours  are  commonly 
used  to  extend  wheat  flour  for  the  common  Baladi  bread. 


In  order  to  prioritize  the  four  remaining  candidate  countries,  WRRC  prepared 
proposed  protein  fortification  projects  with  additional  background  information 
for  each.     The  case  for  Costa  Rica  is  presented  in  Appendix  A-2,  for  Bolivia  in 
Appendix  B-2,  for  Morroco  in  Appendix  C-2,  and  for  Sri  Lanka  in  Apendix  E.  These 
cases  were  presented  at  a  PASA  Annual  Review  Meeting  June  21,  1977.     The  results 
of  the  meeting  noted  that  the  Bolivian  project  proposed  a  national  fortification 
of  bread  with  soy  flour.     Morocco  called  for  a  regional  fortification  of  bread 
with  soy  flour.     The  Costa  Rican  project  suggested  use  of  Wheat  Protein 
Concentrate  (WPC)  and/or  FFSF  in  crackers  and  pasta.     While  the  Sri  Lankan 
project  proposed  the  use  of  FFSF  to  fortify  domestically  milled  flour  destined 
for  bread,  project  timing  was  considered  somewhat  premature.     The  conclusion 
of  the  Annual  Review  Meeting  was  that  while  all  four  countries  showed  sufficient 
promise  for  further  effort,  priority  should  be  given  Bolivia,  followed  by 
Morocco,  Costa  Rica  and  Sri  Lanka  in  that  order.     In  the  final  analysis,  efforts 
were  made  to  negotiate  a  project  in  each  of  these  countries.     The  successful 
effort  at  a  project  in  Bolivia  is  described  in  Section  V  of  this  report.  A 
summary  of  each  of  the  unsuccessful  efforts  in  Morocco,  Costa  Rica  and  Sri 
Lanka  are  described  below  in  Section  IV. 
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IV.     Attempts  to  Establish  Protein  Fortification  Projects 


A.  Morocco. 

In  July  1911  y  the  USAID  Mission  in  Morocco  was  requested  to  explore  with  the 
GOM,  their  interest  in  promoting  fortification  of  bread  flour  with  the  assistance 
of  WRRC  in  one  province  with  B-vitamins,  calcium  and  5%  defatted  soy  flour. 
Such  a  model  could  be  easily  extended  to  the  other  provinces.     The  time  table 
called  for  installation  of  blending  equipment  at  flour  mills  and  refitting  of 
an  oilseeds  crushing  plant  to  produce  food-grade,  defatted  soy  flour  by  July  1978 
and  production  of  fortified  flour  by  January  1979.     This  proposal  was  supported 
by  submission  of  the  WRRC  assessment  report  (Appendix  C-l)  to  the  USAID  Mission 
and  the  GOM  in  August  1977.     Table  4  provides  information  on  provinces  considered 
most  suitable  for  the  fortification  program,  the  major  criterion  being  high  per 
capita  consumption  of  wheat  products  prepared  from  commercially  milled  flour. 

Details  of  a  project  were  to  be  worked  out  in  a  visit  by  WRRC  in  October  197  7 
and  a  request  for  approval  of  this  travel  was  submitted  to  the  USAID  Mission 
and  the  GOM.     The  factor  of  time  was  against  WRRC.     The  GOM  was  working  with 
Research  Triangle  Inc.  (AID  funded)  to  establish  enhanced  nutrition  planning  to 
be  followed  by  "implementations"  starting  about  July  1978.     For  the  GOM  to  make 
a  decision  on  a  specific  nutrition  intervention  before  completion  of  the  planning 
phase  was  evidently    premature.     The  GOM  disapproved  the  WRRC  visit  and  Morocco 
was  eliminated  from  further  consideration  within  the  PASA. 
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TABLE  4 


Parameters  for  Selection  of  Provinces  for  Fortification  of  Flour. 
There  are  30  Provinces  and  Prefectures. 


Parameter 

Province  or  Prefecture 

Tangier 

Rabat-Sale 

Algadir 

Saf  i 

Population,  1976 

326,921 

816,766 

899,930 

610 ,648 

Pop.  urban/ rural  ratio 

3/1 

6/1 

1/4 

1/2 

No.  of  Commercial  Mills 

3 

2 

1 

1 

MT  flour  sold  by  commercial  mills 

39,499 

70,500 

39,654 

23,300 

Lbs.  flour  per  capita  sold  by 
commercial  mills 

266 

190 

97 

84 

%  of  population  residing  in 
Bidonvilles  (shanty-towns) 

15 

18 

11.5 

Socioeconomic  region  in  greatest 
need,  1971 

1 

%  PCM  in  0-4  years,  moderate  and 
severe : 

Province 

24 

34 

56 

45 

City 

26 

34 

40 

39 
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B.     Costa  Rica 


In  approving  Costa  Rica  for  consideration  of  a  WRRC  protein  fortification 
project,  DS/N,  AID/W  emphasized  the  use  of  full-fat  soy  flour  (FFSF)  and 
determined  that  the  use  of  wheat  protein  concentrate  (WPC)  would  not  qualify 
as  a  protein  fortificant  under  the  PASA.     Much  of  the  enthusiasm  encountered 
in  Costa  Rica  during  the  October  1976  assessment  visit,  especially  with  CITA, 
was  for  the  use  of  WPC  in  products  for  the  Assignaciones  Familiares  Program 
(AFP)  (government  food  and  assistance  program  for  children  and  families.)  In 
fact,  subsequent  to  the  assessment  visit,  CITA  proceeded  to  negotiate  with  the 
GOCR  and  obtain  approval  for  the  concept  of  WPC  fortified  crackers  and  pasta 
for  the  AFP.     However,  because  of  the  DS/N  determination,  it  was  necessary  for 
WRRC  to  drop  its  planning  for  WPC  and  redirect  efforts  to  soy. 

By  way  of  background  information,  soybeans  were  only  produced  on  an  experimental 
basis  at  the  time  of  the  WRRC  assessment  in  October  1976.     CARE/Costa  Rica  had 
purchased  and  successfully  tested  a  Brady  extruder  at  Pro-Nutre,  a  private 
Costa  Rican  company.     As  a  result  of  that  initial  work,  an  Operations  Program 
Grant  was  signed  in  1976  between  CARE/Costa  Rica  and  AID  for  expanding  and 
utilizing  soy  production  in  Costa  Rica.     A  Brady  Crop  Cooker  extruder  processing 
plant  was  to  be  built  for  the  production  of  1,000  MT  of  CSB  and  300  MT  FFSF  per 
year  on  a  GOCR  site  and  managed  under  contract  by  Pro-Nutre. 

The  second  visit  by  WRRC  to  Costa  Rica  was  made  November  28 — December  7,  1977. 
A  preliminary  agreement  was  obtained  with  CITA,  CARE/Costa  Rica  and  AID  wherein 
WRRC  would  work  with  CITA  to  develop  a  FFSF  fortified  pasta  for  the  AFP  and 
FFSF  fortified  bread  for  the  commercial  market.     This  project  proposal  is 
presented  in  Appendix  A-3.     The  FFSF  would  be  provided  by  the  CARE-AID-GOCR- 
ProNutre  extruder  processing  plant. 

The  success  of  the  WRRC  project  hinged  on  the  timely  availability  of  soybeans 
and  startup  of  the  soy  processing  plant  which  at  first  was  scheduled  for  December 
1977  then  later  moved  back  to  July  1978.     The  plant  actually  began  operations 
in  June  1979.     In  addition  a  change  in  the  Costa  Rican  government  was  expected 
in  1978  and  CARE/Costa  Rica  was  concerned  that  the  new  government  might  have 
different  ideas  on  the  use  of  FFSF  than  those  being  considerd  by  CITA  and  WRRC. 
Discussions  between  CARE  and  NAG/USDA  in  January  and  February  1978  led  to  the 
joint  conclusion  that  WRRC  involvement  in  Costa  Rica  was  premature  and  in  light 
of  the  WRRC  PASA  termination  date  of  April  1979,  a  delayed  decision  in  Costa  Rica 
was  not  considered  desirable.     This  conclusion  was  confirmed  in  the  NAG/USDA 
letter  to  CARE/Costa  Rica  in  March  1978.     Because  WRRC  arrangements  with  the 
CITA  had  progressed  quite  far,  CARE/Costa  Rica  was  requested  to  discuss  the 
issue  with  CITA.     Evidently,  CITA  concurred  and  wrote  to  WRRC  on  March  15, 
1978,  " — that  regretably,  because  of  circumstances,  we  are  obligated  to  tempo- 
rarily suspend  the  project  that  we  had  programmed  with  you  for  1978-1979." 
CITA  also  noted  their  intent  to  concentrate  their  work  effort  on  the  use  of 
WPC  as  a  fortificant  for  AFP  products.     For  WRRC,  Costa  Rican  involvement  was 
thus  terminated. 
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C.     Sri  Lanka 


Efforts  to  initiate  a  project  in  Sri  Lanka  were  reactivated  in  February  1978 
when  it  appeared  that  a  project  would  not  be  consummated  in  Costa  Rica.  This 
effort  started  with  coordination  with  INTSOY,  the  U.S.  group  assisting  the  GOSL 
Soy  Development  Program.     INTSOY  indicated  increased  soybean  production  in  Sri 
Lanka  to  3,500  MT  in  1978  with  a  substantial  increase  possible  in  1979  if 
pricing  was  attractive.     They  also  reported  progress  on  the  UNICEF/UNDP-CARE 
funded  pilot-plant  for  processing  FFSF,  defatted  soy  flour,  and  protein  concen- 
trates and  isolates  in  that  part  of  the  equipment  had  arrived  but  utilities 
were  not  completed.     The  CARE- US AID- GOSL  Thriposha  infant  food  program  was 
successfully  using  a  Brady  extruder  to  co-extrude  corn  and  soy.     Expansion  to 
a  new  plant  site  with  two  Brady  extruders  was  underway. 

Based  on  these  improved  conditions  versus  a  year  earlier,  and  utilizing  INTSOY 
counsel,  WRRC  visualized  the  following  project:     on  a  pilot  basis,  FFSF  would 
be  produced  by  extrusion  in  a  Brady  Crop  Cooker  using  the  techniques  developed 
at  Colorado  State  University.     The  remainder  of  the  pilot  phase  would  cover 
problems  and  questions  of  stability  of  FFSF  and  the  FFSF  fortified  wheat  flour 
blends,  their  use  in  bread  production    and  consumer  testing.     Based  on  these 
experiences  and  with  close  coordination  with  the  Soy  Development  Program,  other 
GOSL  agencies  and  INTSOY,  WRRC  would  prepare  or  assist  preparation  of  a 
comprehensive  plan  for  soy  fortification  of  domestically  milled  wheat  flour  or 
flour  destined  for  districts  with  high  malnutrition.     Because  WRRC  would  only 
have  had  a  little  over  a  year  to  complete  the  work,  it  did  not  anticipate  being 
involved  in  the  actual  implementation  though  INTSOY  probably  would  be. 

WRRC  proposed  to  discuss  such  a  project  in  Sri  Lanka  with  the  interested  agencies 
and,  together,  develop  a  detailed  proposal  onsite.     INTSOY  was  in  agreement 
with  this  approach  and  WRRC  requested  concurrence  from  the  USAID/ Sri  Lanka 
Mission  for  travel  to  Sri  Lanka  in  April  1978.     While  the  Mission  was  favorably 
inclined  toward  a  wheat  fortification  project,  concurrence  was  not  granted 
because  of  "insufficient  time  to  obtain  concurrence  from  the  GOSL."  Options 
were  kept  open.     In  May  1978,  WRRC  met  with  the  Minister  of  Food  and  Coopera- 
tives, the  Food  Commissioner  and  supporting  staff  in  Washington,  D.C.  They 
expressed  strong  interest  in  composite  flours  involving  sorghum,  rice  and 
blackbeans.     WRRC  emphasized  soybeans.     These  Sri  Lankan  officials  indicated 
that  a  request  would  probably  be  issued  to  the  USAID  Mission  for  assistance  in 
preparation  of  a  wheat  fortification  proposal.     In  Sri  Lanka,  discussions 
reached  the  level  of  the  President  who  was  reported  to  be  favorably  inclined. 
However,  by  September  1978,  no  decision  had  been  reached  and  no  invitations 
were  forthcoming  to  WRRC.     For  WRRC,  time  had  run  out.     Technical  assistance 
for  a  wheat  fortification  project  in  Sri  Lanka  would  have  to  come  from  another 
source. 
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V.     Bolivian  Project 


A.     Environment  for  a  Project 

A  formal  request  to  seek  to  negotiate  a  project  in  Bolivia  was  made  in  July 
1977.     This  request  was  supported  with  the  document,  "Case  for  a  Wheat  Flour 
Fortification  Program  in  Bolivia"     (Appendix  B-2).     Approval  was  received  August 
1977  from  the  USAID/Bolivia  Mission  and  a  two  member  team  travelled  to  Bolivia 
September  23  thru  October  14,  1977. 

Prior  to  travel,  WRRC  had  already  determined  to  try  to  place  the  project  in  the 
Ministry  of  Industry,  Commerce  and  Tourism  (MICT.)     There  were  3  major  reasons 
for  this:     (1)  The  Agency  for  Standard  and  Technology  (DGNT)  in  the  MICT  had 
already  outlined  a  composite  flour  project  and  had  the  physical  laboratories 
and  assembled  team  to  begin  to  carry  out  research  and  development;     (2)  MICT 
had  a  mandate,  issued  September  1976,  from  President  Hugo  Banzer  (Military 
Government)  to  study/develop  composite  flours  with  "rice,  soy,  quinoa,  and 
wheat."     This  mandate  was  said  to  include  certain  privileges  for  MICT,  for 
example,  air  shipment  of  critical  items  and  unilateral  authority  to  begin  the 
project  without  Ministry  of  Planning  review  and  approval;  and  (3)  MICT 
responsibilities  in  the  areas  of  industry  regulation,  import/export,  price 
setting,  and  management  involvement  in  several  government  owned  and  operated 
food  processing  businesses  would  be  extremely  valuable  experience  as  the  project 
moved  toward  implementation. 

The  DGNT,  MICT  composite  flour  plan  was  conceived  as  an  import  substitution 
project  and  did  not  include  a  nutrition  objective.     The  nutrition  objective  of 
meaningful  protein  fortification  was  a  non-negotiable  requirement  imposed  by 
WRRC  in  return  for  its  assistance.     This  was  also  a  prerequisite  of  the  Health 
and  Humanitarian  Assistance  (HHA)  Division,  USAID/Bolivia  for  their  support  of 
WRRC.     HHA  was  already  administering  a  grant  that  established  a  nutrition 
planning  group  in  the  Ministry  of  Planning.     HHA  saw  the  wheat  fortification 
project  as  an  opportunity  for  the  sponsored  nutrition  planning  group  to  coordinate 
with  a  "real  world,"  action  project  to  the  benefit  of  nutrition  in  Bolivia. 
HHA  had  strongly  suggested  that  the  project  be  placed  in  the  Ministry  of  Planning 
because  that  was  where  the  nutrition  planners  were  and  where  HHA  had  influence 
and,  in  addition,  any  plan  in  Bolivia  must  be  approved  by  the  Ministry  of  Planning 
before  implementation.     With  the  project  in  the  Ministry  of  Planning,  coordination 
would  be  assured  and  approval  for  implementation  more  likely  and  rapid.  The 
WRRC/USAID  compromise  allowed  the  project  to  be  in  MICT  with  a  project  coordinator 
from  the  Ministry  of  Planning.     WRRC  would  have  liked  to  have  included  a 
coordinator  from  the  Ministry  of  Agriculture  and  Campasino  Affairs  (MACA)  since 
availability  of  crops  would  be  in  their  sphere  of  influence.     However,  the 
competitive  natures  of  MICT  and  MACA  vied  against  this. 

Some  additional  factors  of  significance  were:     (1)  Bolivia  is  geographically 
and  ethnically  segmented.     From  a  political  viewpoint,  any  national  program 
must  consider  equal  development.     It  was  important  to  consider  crops  from  each 
region  for  use  in  the  project.     Development  for  the  Altiplano  is  particularly 
sensitive.     (2)     The  GOB  goal  for  self-sufficiency  in  food  oils  mandated 
increased  soybean  production  but  markets  needed  to  be  found  for  the  soybean 
meal  by-product.     (3)     The  GOB  had  built  a  large  oilseed  crushing  plant  at 
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Villamontes  in  conjunction  with  a  large  irrigation  project  in  that  remote  area. 
Because  the  fortification  project  would  use  the  by-product  of  soybean  crushing, 
there  was  a  strong  constituency  for  utilizing  this  underutilized  resource. 
(4)     CORDECRUZ,  the  Development  Corporation  of  the  Santa  Cruz  Department,  had 
completed  a  composite  flour  study  and  demonstration  project  and  were  contemplating 
what  actions  to  take.     Construction  of  a  corn  processing  plant  to  produce 
pr egela tanized  corn  flour  for  use  with  pastas  was  of  special  interest.     (5)  A 
1975  Decree  to  add  5%  quinoa  flour  to  wheat  flour  had  failed  because  saponins 
(bitter  flavor)  were  not  completely  removed  in  the  quinoa  flour  manufacturing 
process  thereby  affecting  bread  flavor.     Furthermore,  the  production  of  quinoa  was 
very  limited,  its  price  was  rising  rapidly  and  there  were  lucrative  export  markets 
in  Peru  and  Chile.     Even  so,  some  800  MT  of  quinoa  flour  was  so  utilized  in 
composite  flour.     Improved  processes  were  said  to  be  developed  which  if  coupled 
with  agricultural  initiatives  might  rekindle  the  quinoa  composite  flour. 

B.  Negotiating  a  Project 

Agreement  was  reached  in  Bolivia  in  September  1977  on  terms  for  a  joint  project. 
WRRC  agreed  with  USAID/ Bolivia  to  include  a  coordinator  from  the  Ministry  of 
Planning,  Technical  Group  of  Food  and  Nutrition  and  in  turn,  USAID/ Bolivia  agreed 
the  project  should  be  located  at  the  DGNT,  MICT.     Contact  was  made  with  DGNT 
and  agreement  was  obtained  with  them  on  including  a  coordinator  from  the  Ministry 
of  Planning  and  that  nutritional  improvement  would  be  the  primary  objective  of 
the  project.     WRRC  agreed  to  accept  soy,  rice  and  quinoa  crops  (Banzer  mandate) 
as  those  of  major  interest.     All  that  remained  was  to  prepare  documentation  to 
formalize  the  project  and  to  include  a  plan  of  technical  assistance. 

The  USAID/ Bolivia  Mission  had  indicated  the  need  for  two  documents,  Project 
Design,  and  a  Project  Design-Regional.     The  WRRC  PASA  would  suffice  as  the 
Project  Design.     The  task  was,  then,  to  prepare  a  Project  Design — Regional. 
The  first  draft  was  written  by  WRRC  on  site  as  daily  negotiations  proceeded. 
As  a  result,  WRRC  and  DGNT  were  in  agreement  as  to  the  project  contents,  but 
review  and  approval  by  USAI D/ Bolivia ,  DS/N,  MICT  and  the  Ministry  of  Finance 
were  required.     The  primary  concern  of  DS/N  was  assurance  on  achieving  significant 
protein  fortification.     This  concern  was  handled  by  modifying  the  project  goal 
to  specify  a  minimum  protein  increase:     "The  goal  is  the  commercial  production 
throughout  the  nation  of  highly  nutritious  composite  flours  utilizing  wheat, 
soy,  rice  and  quinoa.     A  minimum  increase  of  20%  in  the  protein  content  of  the 
blends  relative  to  wheat  flour  is  sought.     The  composite  flours  will  be  used  in 
the  manufacture  of  all  traditional  foods  such  as  bread,  pastas  and  crackers  and 
the  acceptability  of  these  foods  shall  not  be  diminished." 

The  project  purpose  and  objectives  clearly  noted  the  nutritional  nature  of  the 
project:  "The  purpose  of  the  project  is  to  improve  the  nutritional  status  and 
well  being  of  the  people  of  Bolivia  by:     (1)  Improving  the  protein  nutritional 
quality  and  quantity  of  all  wheat  foods  through  appropriate  blending  of  flours 
of  wheat,  soy,  rice  and  quinoa;     (2)     Stimulating  domestic  agriculture  and 
agribusiness  to  meet  the  new  market  demands  for  soy,  rice  and  quinoa,  which 
result  from  the  introduction  of  composite  flours."     The  purposes  of  import 
substitution  and  foreign  exchange  savings  were  part  of  the  draft  Project  Design- 
Regional  but  were  deleted  at  the  request  of  DS/N.     The  GOB  did  not  object 
because  these  purposes  were  assured  by  the  nature  of  the  project,  whether 
written  or  not. 
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All  elements  for  an  acceptable  revised  Project  Design- Regional  were  in  place 
by  November  1977.     While  the  actual  revised  document  was  not  completed  until 
February  1978,  WRRC  began  work  on  the  project  in  November  1977.     An  outline  of 
the  Project  activities  with  estimated  timing  is  shown  on  Pages  31A  and  B  of  the 
Revised  Project  Design — Regional  (Appendix  B-S) . 

In  late  1977,  USAID/Bolivia  adopted  the  use  of  a  new  document  called  a  Grant 
project  Agreement  as  the  means  for  effecting  a  signed  agreement  between  USAID 
and  the  GOB  on  joint  projects  such  as  this  one.     The  Grant  Project  Agreement 
includes  a  number  of  standard  administrative  sections  and  a  fairly  limited 
description  of  the  project  work  program.     WRRC  prepared  a  Grant  Project  Agreement 
(Appendix  B-4)  which  was  formally  signed  22  June  1978  by  MICT,  Ministry  of 
of  Planning,  Ministry  of  Finance  and  USAID/Bolivia. 

C.  Project  Amendments 

WRRC  technical  assistance  was  originally  scheduled  for  completion  April  30, 

1979,  the  same  date  as  completion  for  the  PASA.     However,  there  were  serious 
delays  in  the  project  caused  by:     (1)  Late  delivery  on  test  baking  equipment; 
(2)  Delays  in  customs  release  of  test  baking  equipment  in  Bolivia;  (3) 
Political  instability.     The  following  series  of  events  details  the  political 
instability:     Elections  in  July  1978;  military  coup  August  1978;  military  coup 
November  1978;  elections  July  1979;  military  coup  October  1979;  return  to 
civilian  government  in  December  197  9;  elections  July  1980;  military  coup  July 

1980.  The  November  1978  coup  led  to  a  change  in  the  Bolivian  project  manager. 
The  October  197  9  coup  led  to  the  dismissal  of  the  entire  DGNT  composite  flour 
team  for  the  month  of  November  1979  before  being  reinstated  by  the  following 
civilian  government.     The  July  1980  coup  resulted  in  a  substantial  reduction 
and  restrictions  by  the  US  on  its  foreign  assistance  programs.     In  light  of 
these  delays,  project  extension  to  March  31,   1981  for  WRRC  technical  assistance 
was  approved. 

D.  Project  Chronology  by  Milestones  Achieved 
Date  Item 

2-77      Assessment  visit. 

9-77      First  draft  of  project  agreement  prepared  onsite. 

11-  77      Verbal  agreement  of  all  parties. 

12-  77      Laboratory  baking  equipment  ordered. 

2-78      Approved  Project  Design-Regional  document  in  all  hands. 
4-78      Laboratory  baking  equipment  arrived  in  Bolivia. 
6-78      Official  signatures  on  Grant  Project  Agreement. 
8-78      Laboratory  baking  equipment  cleared  customs. 

Training  on  soy  products  conducted  at  DGNT. 
9''78      Engineering  plans  and  cost  estimates  made  to  refit  SAO  soy  plant  to 

produce  about  10,000  MT  food  grade  defatted  soy  flour. 
11-78      Training  on  composite  flours  for  DGNT's  Technical  Director  of 

the  Project  at  IIT,  Bogota,  Colombia. 
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2-  79      Installation  of  DGNT  baking  laboratory  completed. 

3-  79      Economic  feasibility  study  on  soy  flour. 

4-  79      Training  and  test  baking  on  composite  flours  at  DGNT. 

5-  79      Tests  on  composite  flours  at  commercial  bakeries  at  La  Paz  and 

Santa  Cruz. 

7-  79      Corn  flour  production  begins  at  PAM,  CORDECRUZ  at  Mairana  near  Santa 

Cruz. 

8-  79      Seminar,  3  days.     Held  at  La  Paz  with  over  100  in  attendance. 

9-  79      Composite  flour  products  tested  at  week  long  agricultural  trade  fair. 
12-79      Verbal  agreement  reached  with  La  Inglesa  flour  mill  to  refit  the 

mill  to  provide  commercial  composite  flour  capacity.  Equipment 
ordered . 

2-  80      Decision  on  dough  improvers;  bromate  out,  ascorbic  acid  in.     SSL  is 

a  last  resort  as  mill  additive  essentially  becomes  a  bakers 

choice.     First  discussions  and  planning  for  implementation. 

3-  80      Physiological  acceptance  test,  28  days,  at  a  home  for  children. 

4-  80      Consumer  acceptance  tests  throughout  the  country;  over  2,000  respondents. 

Equipment  for  composite  flour  mill  arrives  in  Bolivia. 
9-80      26,500  pounds  composite  flours  produced  at  demonstration  composite 
flour  mill. 

11-80      Commercial  bakery  and  pasta  plant  runs  using  composite  flours  from 
the  demonstration  mill. 

2-  81        Decision  made  on  composite  flour  blends  to  recommend  for  implementation. 

a.  Immediate  addition  of  10-25%  pr egelatinzed  corn  flour  to  all 
pasta  at  the  pasta  plants. 

b.  Addition  of  5%  defatted  soy  flour  to  all  pasta  at  the  pasta 
plants  when  the  soy  plant  is  converted  in  about  one  year. 

c.  Addition  of  5%  defatted  soy  flour  to  all  wheat  flour  at  the 
wheat  mills  when  the  defatted  soy  flour  unit  is  operating  to 
capacity . 

Recommendation  presented  to  and  enthusiastically  received  by  the 
Minister  of  MICT. 

3-  81        Cost  estimate  completed  to  refit  all  17  mills  to  produce  composite 

flours . 

7-81        Interministerial  committee  formed  to  study  and  recommend  solutions 
to  Bolivia's  "wheat  problem".     The  committee  will  specifically 
review  the  project  final  report  (Bolivian)  and  consider  its 
recommendations . 

9-81        DGNT/MICT  final  report  and  implementation  plan  to  be  presented  to 
the  interministerial  committee. 
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E.  Soy 


Soy  is  the  critical  element  for  protein  fortification  in  this  program.  Since 
food  grade  soy  flour  was  not  available  in  Bolivia,  two  tasks  were  apparent. 
First,  soy  flour  had  to  be  obtained  for  the  research  and  demonstration  phases 
of  the  composite  flour  program.     DGNT  required  that  this  experimental  soy  flour 
be  produced  domestically.     Secondly,  plans  needed  to  be  evolved  for  eventual 
commercial  availability  of  food  grade  defatted  soy  flour  in  quantities  sufficient 
to  meet  the  needs  of  a  national  composite  flour  program. 

A  soybean  expert,  Walter  Wolf,  of  the  Northern  Regional  Research  Center,  USDA, 
was  contracted  in  August  1978  to  provide  training  to  the  DGNT  on  the  basic 
physical,  chemical,  microbiological  and  nutritional  properties  of  soybeans  and 
its  products  and  to  develop  a  method  for  recovery  of  edible,  defatted  soy  flour 
from  the  soybean  meal  available  at  the  oilseeds  crushing,  solvent  extraction 
plant,  SAO  at  Santa  Cruz. 

SAD's  basic  process  is:     receiving,  drying  (10.5%  moisture,)     storage,  cleaning, 
cracking  (hulls  well  loosened  but  not  removed,)     "cooking",  flaking,  extraction 
in  an  HLS  horizontal  basket  extractor,  desolventizing  in  a  Desolventizer  Toaster  (DT,^ 
cooling  and  storing.     For  experimental  purposes,  soy  meal  could  be  obtained  by: 

(1)  taking  meal  just  before  the  DT  and  air  drying  to  remove  hexane;     (2)  product 
from  the  DT/cooler  in  standard  operation  and  before  addition  of  gums  from  oil 
refining;  (3)     product  from  the  DT/cooler  under  reduced  heat  treatment  in  the 

DT  but  still  sufficient  to  allow  complete  recovery  of  solvent  and  before  addition 
of  gums  from  oil  refining. 

Figure  1  gives  the  flow  chart  developed  by  Wolf  and  DGNT  for  the  preparation  of 
an  experimental  food  grade,  defatted  soy  flour  starting  with  soy  meal  from  the 
SAO  plant  obtained  just  prior  to  the  DT  (unheated.)     With  modification,  this 
method  could  be  used  with  meals  taken  after  the  DT.     Table  5  lists  some  of  the 
chemical,  physical  and  microbiological  properties  of  soy  products  described  in 
Figure  1.     The  high  protein  and  low  crude  fiber  contents  of  the  flour  (and 
grits)  were  well  within  the  limits  of  the  usual  standards  for  a  defatted  soy 
flour,  i.e.,  50%  minimum  protein  and  3.5%  maximum  crude  fiber.     Normal  aerobic 
plate  counts  are  reported  to  be  10^  -  lO^/g  for  soy  flours  and  proteins.  The 
present  samples  were  in  this  range.     Mold  counts  were  low  and  acceptable. 

This  method  was  generally  used  to  provide  defatted  soy  flours  for  laboratory 
work,  early  experiments  at  commercial  bakeries,  for  the  Consumer  Acceptance  Test 
and  for  the  Physiological  Acceptance  Test.     In  order  to  obtain  greater  quantities 
of  defatted  soy  flour  (about  1  MT)  needed  to  demonstrate  the  operation  of  a 
commercial  composite  flour  mill,  SAO  agreed  to:     (1)  select  the  best  soybeans; 

(2)  operate  the  cleaning  equipment  at  optimum  conditions;     (3)  provide  an 
aspiration  mechanism  for  removal  of  about  30%  of  the  hulls  after  cracking;  (4) 
reduce  heat  treatment  in  the  DT  to  the  minimum  necessary  to  recover  solvent; 
(5)  refrain  from  adding  back  oil  refining  gums;  and  (6)  provide  a  coarse  grind 
of  the  meal  by  hammer  mill.     This  product  was  then  sieved  at  La  Inglesa  wheat 
flour  mill  in  La  Paz  using  nylon  bolting  clothes  equivalent  to  about  a  130 
mesh.     A  yield  of  about  30%  was  achieved.     The  Nitrogen  solubility  Index  was 
28.     Total  aerobic  count  was  6  x  loVg  and  molds  3  x  lO^/g.     Protein  content 
was  53%  and  crude  fiber  2.5%  both  on  a  dry  basis. 
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FIGURE  1 


Preparation  of  experimental  soy  flour.    See  Table  5  for 
chemical  and  microbiological  characteristics  of  the 
various  products  denoted  by  a  letter. 


Undehul led  ,  defatted  flakes 
17.35  kg  (A)l 


Coarse  hulls 
1  .35  Kg 

(B) 


+10  mesh 


4-min  steamed 
grits  (E) 


Argent  al 
dried  bread  mil  1 ^ 


Scree ni  ng 


-20  mesh 


Grits  (D)  14.16  kg 


Autocl ave 
Atmospheric  steaming 


5-min  steamed 
grits  (F) 


Air  Drying 


Quadramat,  Jr.  Mill^ 


+20  mesh 
+20  mesh 


after  regrinding 


Fine  hulls 
grits 
1.84  kg 

(C) 


7-min  steamed 
grits  (G) 


"Bran,"  trace 


Scree ni  ng 

+100  mesh 

Grits  +  hull 
particles  (H) 

-100  mesh 

Flour  (I) 

16% 

84% 


1.  Flakes  with  hulls  were  taken  after  solvent  extraction  and  before  the  DT 
at  the  SAO  plant  in  Santa  Cruz. 

2.  The  Argental  Mill  is  a  slow  speed  burr- type  mill  providing  a  coarse  grind 

3.  The  Quadramat  Jr.  Mill  is  a  small  laboratory  wheat  flour  roller  mill. 
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There  was  some  debate  on  what  the  Nitrogen  Solubility  Index  (NSI)  of  the 
defatted  soy  flour  should  be  for  the  uses  anticipated  by  the  project. 
Specifications  for  US  Food  for  Peace  soy-fortified  bread  flour  (SFF)  call  for 
lightly  heated,  defatted  soy  flour  with  an  NSI  of  55-75.     Higher  NSI's  such  as 
these  result  in  lighter  color  soy  flour  but  antinutr itional  factors,  such  as 
trypsin  inhibitors,  are  not  completely  inactivated.     Where  the  soy  flour  is  to 
be  reheated,  such  as  in  bread  baking,  this  is  not  a  problem.     For  animal  feed, 
this  is  a  problem  and  so  soy  meal  is  typically  well  "toasted"  (steamed)  resulting 
in  an  NSI  of  10-25.     The  more  intense  heating  substantially  darkens  the  meals 
but  the  nutritional  quality  is  greatly  enhanced  for  direct  feed  use.     The  SAO 
operation  is  a  typical  feed  operation  and  the  meal  is  fully  toasted  and  quite 
dark.     Workers  in  the  DGNT  associated  the  feed  meal  with  poor  nutritional 
quality,  reasoning  that  the  proteins  were  damaged  by  the  heat.     They  were  also 
influenced  by  the  use  of  lightly  heated  soy  flour  in  SFF.     Substantial  proof 
had  to  be  supplied  that  low  NSI  soy  flours  can  have  excellent  protein  nutritional 
quality  for  humans. 

From  the  standpoint  of  functionality  of  soy  flour,  loaf  volume  and  color  are 
sensitive  considerations  in  bread.  Cooking  loss,  firmness  and  color  are  the 
major  considerations  for  pasta. 

Research  at  WRRC  and  the  Grain  Marketing  Research  Center,  USDA  has  shown  that 
moderately  toasted  defatted  soy  flours  (NSI's  of  35-45),  used  at  6-12%,  often 
resulted  in  better  loaf  volume  (5%  greater  volume)  than  lightly  toasted  (NSI's 
55-75)  or  fully  toasted  (NSI's  10-25)  soy  flours  used  at  the  same  levels.  In 
the  case  of  color,  the  fully  toasted  soy  flours  give  a  significantly  darker 
bread  crumb  compared  with  lightly  toasted.     The  moderately  toasted  soy  flour  is 
just  slightly  darker  than  lightly  toasted.     The  major  reason  why  the  moderately 
toasted  defatted  soy  flour  was  not  selected  for  SFF  was  one  of  supply;  there 
was  only  one  producer  in  the  US. 

A  review  of  literature  (Appendix  B-5)  indicated  that  pasta  cooking  losses  were 
substantially  greater  when  fortified  with  defatted  soy  flours  but  that  the 
losses  were  minimized  with  fully  toasted  compared  with  lightly  toasted  soy 
flours.     The  fact  that  defatted  soy  flours  contain  35%  soluble  carbohydrates 
probably  contributes  significantly  to  increased  cooking  losses  in  soy  fortified 
pastas.     The  addition  of  soy  flours  in  pastas  increases  their  firmness  but  one 
study  found  this  to  be,  at  least  in  part,  due  to  a  reduced  rate  of  moisture 
absorption  during  cooking  of  soy  fortified  pastas.     In  other  words,  soy  fortified 
pastas  require  longer  cooking  times. 

Where  durum  semolina  is  used  for  pasta  production,  color  is  seriously  degraded 
by  the  addition  of  defatted  soy  flours,  especially  fully  toasted  ones.  The 
bright  amber  color  is  dulled.     Where  bread  wheats  are  used  for  pasta,  such  as 
in  Bolivia,  the  additon  of  5-10%  defatted  soy  flour  has  only  a  slight  effect  on 
color.     For  pastas  in  Bolivia,  then,  there  appears  to  be  a  slight  advantage  in 
using  a  fully  toasted  defatted  soy  flour  to  minimize  cooking  losses. 

Because  moderately  heated  soy  flour  was  determined  to  be  best  for  bread,  and 
fully  toasted  soy  flour  for  pastas,  and  because  only  one  type  of  soy  flour  is 
envisioned  for  the  project,  it  was  necessary  to  select  one.     The  choice  was  to 
recommend  the  moderately  heated;  the  color  and  loaf  volume  of  bread  (78%  of  all 
wheat  use)  was  considered  more  important  than  increased  cooking  losses  in  pasta. 
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In  planning  for  the  future  availability  of  food  grade  defatted  soy  flour,  the 
first  step  was  a  study  of  the  soybean  production  and  processing  situation. 
This  was  accomplished  by  the  DGNT  (Appendix  B-6) .     In  brief  summary,  there  are 
are  7  oilseed  processors  in  Bolivia  with  an  oilseed  crushing  capacity  in  excess 
of  200,000  MT  per  year.    While  the  first  plant  was  built  in  1968,  the  first 
modern  solvent  extraction  plant  (SAO)  was  completed  in  1976  and  a  second  in  1978. 
Soybean  production  began  increasing  sharply  in  1973  with  the  harvest  of  3,400  MT. 
By  1978  it  was  26,400  MT.     One  source  has  indicated  1980  production  was  52,500 
MT  and  the  1981  crop  is  estimated  at  70,000  MT. 

Soy  is  processed  primarily  for  its  oil  content  (approximately  20%)  and  the  soy 
meal  has  been  a  by-product  with  a  limited  but  increasing  animal  feed  market. 
The  key  to  greater  soy  production  and  utilization  is  additional,  profitable 
markets  for  soy  meal.     One  such  market  is  food  grade,  defatted  soy  flour  for  use 
in  fortifying  wheat  flour.     Another  would  be  export. 

The  second  step  directed  to  the  future  availability  of  food  grade  soy  flour  was 
a  technical  and  engineering  study.     WRRC  contracted  soy  processing  expert  Gus 
Mustakas,  NRRC,  USDA  and  EMI  Disc  Corporation  in  August  1978,  to  evaluate  the 
SAO  solvent  extraction  plant  at  Santa  Cruz  and  recommend  and  provide  cost 
estimates  for  refitting  this  plant  to  provide  a  production  capacity  of  about 
10,000  MT  per  year  food  grade,  defatted  soy  flour.     Detailed  engineering  drawing 
and  cost  estimates  were  completed  by  EMI  and  a  copy  given  to  SAO.     A  flow  chart 
and  other  aspects,  especially  sanitation,  of  the  current  SAO  process  and  the 
EMI  proposed  process  are  described  by  Mustakas  et  al . ,  JAOCS,  February  1980, 
p.  55-58. 

In  the  third  step,  the  WRRC  economist  drew  upon  the  previous  reports  and,  in 
consultation  with  SAO  and  the  GOB,  prepared  an  economic  evaluation  of  soy  flour 
production  (Appendix  B-7) .     The  economist's  report  (March  1979)  concluded  that 
the  factors  of  land,  know  how,  financing,  oilseed  processing  capacity  and  oil 
demand  are  generally  favorable  for  increased  production  of  oilseeds  but, 
inhibited  by  the  small  demand  for  oilseed  meals.     In  this  regard,  5%  fortification 
of  wheat  flour  with  defatted  soy  flour  would  increase  the  soy  meal  demand. 

Soy  flour  is  usually  a  joint  product  in  a  soybean  extraction  plant,  which  also 
produces  soy  meal  for  animal  feed.     The  ratio  of  soy  flour  to  soy  meal  cannot 
exceed  a  certain  maximum  without  impairing  the  protein  content  of  the  meal  and 
thus  its  value  as  animal  feed.     So  as  not  to  exceed  this  maximum,  the  production 
of  8,500  MT  soy  flour  would  require  the  processing  of  30,000  MT  soybeans  and 
would  result  in  14,900  MT  of  soy  meal.     This  is  only  slightly  more  than  the 
current  domestic  demand  for  soy  meal  in  1979. 

The  economist  analyzed  four  possible  refits  of  the  SAO  plant;   (1)  head  end 
dehulling  with  flash  desolvent izing ,  (2)    head  end  dehulling  with  desolventizer 
toaster,     (3)     flash  desolventizing  with  tail  end  dehulling,  and  (4)  desolventizer 
toaster  with  tail  end  dehulling.  Each  of  these  options  also  requires  a  hammer  mill 
and  sieving  system  to  convert  the  finished  flakes  to  soy  flour.     The  estimated 
investment  costs  for  modifying  the  SAO  plant  range  from  a  high  of  $US  1,035,000 
for  flash  desolventizer  with  head  end  dehulling  to  $US  435,000  for  the  desolven- 
tizer toaster  with  tail  end  dehulling.     The  highest  cost  system  would  have  the 
capability  of  producing  soy  flour  of  good  microbiological  quality  and  the 
flexibility  of  producing  flours  in  a  range  of  Nitrogen  Solubility  Indexes 
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(NSI)  suitable  for  different  uses.     The  desolventizer  toaster  systems  limit 
production  to  soy  flours  of  lower  NSI's  and  generally  darker  color  at  comparable 
NSI's. 

The  estimated  costs  of  soy  flour,  f.o.b.  Santa  Cruz  range  from  $US  242  per  MT  to 
$US  221  per  MT.     These  prices  compare  with  the  subsidized  wheat  flour  price  of 
$US  330  per  MT  f.o.b.  the  wheat  mill  (March  1979).      The  weighted  average 
transportation  cost  of  soy  flour  from  SAO  to  wheat  mills  was  $US  24.24  per  MT. 
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F.  Rice 


High  paddy  production  (112,000  -  127,000  MT/year)  during  the  period  1975-1977 
due  to  attractive  GOB  fixed  prices  and  other  incentives  resulted  in  surpluses 
of  rice.     Production  has  been  about  70%  long  grain  types  and  30%  medium  grain 
types.     The  GOB  encourages  long  grain  production  through  use  of  price  incentives. 
In  February  19  77,  at  the  time    of  the  WRRC  assessment  visit,  methods  of 
disposal  of  the  surplus  were  of  paramount  interest,  especially  since  poor  rice 
quality  nearly  eliminated  any  export  possibilities.     It  was  not  surprising, 
therefore,  to  find  substantial  interest  in  using  rice  in  composite  flours.  In 
fact,  the  Ministry  of  Agriculture  (MACA)  with  the  assistance  of  the  Consortium 
for  International  Development  (CID)  had  just  completed  a  feasibility  study  on  a 
program  to  extend  wheat  flour  with  rice  and  soy.     In  that  study,  dated  February 
1977,  the  benefit/cost  ratio  for  a  15%  substitution  with  rice  flour  was  0.76 
and  the  author  concluded  it  was  not  feasible.     The  benefit/cost  ratio  was 
adversely  affected  by  the  availability  of  low  cost  ($US  8.36/qq)  wheat  flour 
from  Argentina.     Argentine  millers  received  subsidized  wheat  well  below  the 
world  price  at  that  time  and  were  easily  able  to  undersell  wheat  flour  offered 
at  the  world  price  of  $US  12-13/qq  or  the  GOB  fixed  miller  price  of  $US15/qq. 
The  GOB  fixed  prices  for  white  rice  varied  according  to  quality  from  $US  7.40 
to  18.80/qq.     The  MACA-CID  study  used  a  low  grade  rice  priced  at  $US  10/qq. 

Up  to  6,000  KT  of  rice  broke ns  at  the  lowest  price  were  said  to  be  available 
eacy  year,  but  these  are  used  in  beer  brewing  and  by  poor  people  (primarily  in 
soups.)     Upsurping  this  supply  for  composite  flours  would  probably  force  the 
brewing  industry  to  import  more  barley,  defeating  the  purpose  of  composite 
flours,  and  would  also  be  a  hardship  on  the  poor.     In  addition,  the  collection 
of  all  rice  brokens  from  the  40  plus  rice  mills  would  be  a  difficult  task. 

In  light  of  the  rice  surplus,  the  GOB  reduced  farmer  incentives  and  rice 
production  dropped  to  93,000  MT  in  1978.     This  led  to  the  importation  of  rice 
in  1979.     Interest  in  rice  for  composite  flours  diminished  greatly.     It  should 
be  pointed  out  that  rice  demand  in  Bolivia  is  substantially  influenced  by 
production  levels  and  prices  of  potatoes  and  by  the  availability  and  prices  of 
pastas,  especially  short  foods. 

Two  alternatives  were  considered  for  making  rice  flour  available  for  composite 
flours.     The  first  was  to  grind  the  v^ite  rice  with  wheat  as  is  done  in  the 
Colombian  3/17/80  soy-rice-wheat  flour  composite  flour  program.     At  the  Concepcion 
Mill,  Cajica,  Colombia,  wheat  and  rice  brokens  are  tempered  separately  at  15% 
moisture.     Operating  on  wheat,  the  mill  normally  gives  78-80%  extraction.  On 
the  rice-wheat  mix,  extraction  falls  to  76-78%  and  even  lower  if  the  rolls  are 
not  adjusted  to  be  slightly  closer  than  when  milling  100%  wheat.     It  appears 
that  the  recovery  of  rice  is  far  from  100%  in  this  type  system.     The  second 
method  was  to  provide  a  centralized  hammermill  and  distribute  rice  flour  to  the 
wheat  mills  for  blending.     In  1978,  Schule  Company  of  Germany  provided  a  quote 
of  $DM  228,000  (approximately  $US  100,000)  for  hammermilling  and  related 
equipment  to  produce  1.5  MT/hour  of  rice  flour  (10,000  MT/year.)  Mitsubishi 
Company  of  Japan  was  also  invited  to  quote  on  a  30,000  MT/year  rice  flour 
production  unit  including  a  building.     Empresa  Nacional  del  Arroz  (ENA) ,  a  GOB 
rice  purchasing,  storing  and  distributing  agency  that  handles  20-30%  of  the 
rice  crop,  was  quite  interested  in  1977  in  participating  in  a  centralized 
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rice  flour  mill  for  a  composite  flour  program.     That  interest,  however,  declined 
with  the  decline  of  the  rice  surplus. 

To  provide  rice  flour  for  laboratory  or  other  tests,  rice  brokens  or  second  or 
third  popular  (low  grade)  rices  were  milled  at  the  wheat  mills  of  Ferrari 
Ghezzi  at  Oruro  or  La  Inglesa  at  La  Paz  by  feeding  the  rice  into  the  third 
break  rolls.     Recovery  of  rice  flour  at  the  Ferrari  Chezzi  plant  was  about 
85%.     Overs,  of  course,  could  be  recycled.     During  a  visit  in  June  1978,  the 
WRRC  Project  Manager  observed  several  sacks  of  rice  flour  produced  at  Ferrari 
Ghezzi  that  had  become  decidely  rancid.     The  Chief  of  the  Division  of 
Technology  DGNT  said  that  rice  is  somewhat  undermilled  in  Bolivia  with  6-8% 
bran  removal.     However,  the  question  of  stability  was  never  resolved.  While 
WRRC  research  had  shown  some  textural  advantage  to  the  use  of  medium  grain 
rice  in  composite  flours  for  bread,  information  on  the  class  of  rice  used  for 
experimental  rice  flour  was  not  obtained. 

On  January  10,1981,  the  GOB  announced  a  broad  new  policy  to  move  toward  a 
"free  market."     The  subsidy  on  wheat  flour  was  removed  and  the  retail  price 
jumped  to  the  area  of  $US  24/qq,  from  the  subsidized  price  of  $US  12/qq. 

Traditionally,  the  world  price  of  good  quality  milled  rice  is  20  to  30%  higher 
than  wheat  flour.     In  Bolivia,  however,  import  costs  (transportation)  make 
wheat  flour  more  expensive  than  the  world  price  and  wheat  flour  and  rice  prices 
are  more  competitive.     Some  other  factors  have  also  changed  that  reopens  the 
benefit/cost  ratio  question  in  1981.     First  is  the  fact  that  Bolivia  is  now  self- 
sufficient  in  wheat  milling  capacity  compared  to  a  need  to  import  50%  of  its 
wheat  requirement  as  flour  in  1977.     Second,  Argentina  eliminated  the  wheat 
subsidy  to  its  domestic  millers  raising  the  price  of  Argentine  wheat  flour  to 
the  world  price.     Under  these  conditions,  and  with  appropriate  emphasis  on 
production,  rice  for  composite  flour  may  now  well  be  a  reasonable  consideration. 
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G.  Quinoa 


Quinoa  is  an  annual  stock  plant,  2-6  feet  high,  and  producing  large  clusters 
of  small  seeds  (2-4  mm)  in  panicles  at  the  end  of  the  stock  much  like  millet. 
It  belongs  to  the  genera  Chenopodium,  a  word  derived  from  the  Greek  meaning 
goose  foot.     The  Chenopodium  leaves  resemble  the  foot  of  a  goose.     Some  60 
species  are  found  from  Canada  to  Southern  Chile.     Chenopodium  quinoa  is  the 
most  economically  important  species.     Quinoa  grows  at  higher  and  in  colder 
regions  than  most  crops  and  with  as  little  as  200  mm  rain  per  year  (Southern 
Altiplano) . 

There  are  both  sweet  and  bitter  type  quinoas.     The  bitterness  comes  from  the 
2-4%  saponins  in  the  seed  coat.     The  bitter  types  predominate  in  Bolivia  with 
the  high  yielding  variety,  quinoa  Real,  being  very  popular.     Production  of 
sweet  types  low  in  saponin  content  require  periodic  purchase  of  new  seed  to  keep 
the  varieties  pure,  a  cost  that  most  Bolivian  farmers  are  unwilling  to  accept. 
Traditional  processing  calls  for  vigorous  washing  in  copious  amounts  of  water 
to  dissolve  away  the  foam-forming  saponins.     The  seeds  must  then  be  quickly 
dried  to  prevent  germination  and  fermentation.     Yield  is  usually  80-85%.  The 
product  is  often  used  like  rice. 

The  production  of  quinoa,  reported  by  MACA,  increased  from  9,700  MT  in  1970  to 
14,960  in  1976  with  64%  of  production  in  the  La  Paz  Department,  28%  in  Oruro 
and  8%  in  Potosi.     Yield  averaged  about  760  Kg/hectare.     Only  about  30%  of 
of  production  enters  commercial  markets,  the  remainder  being  autoconsumed  or 
bartered.     Farm  price  increased  from  $b  62/qq  in  1970  to  $b  144/qq  in  1977. 
The  price  of  quinoa  delivered  by  the  farmer  to  a  miller  (wholesaler)  was 
$b  165/qq.     The  wholesale  price  of  quinoa  has  averaged  53%  more  than  the  farm 
price  and  in  1977  was  $b  213/qq  (this  product  probably  has  undergone  some 
cleaning).     Washed  quinoa  (saponins  removed)  prices  ranged  from  $b  250  to 
$b  350/qq  in  a  1977  survey. 

The  inclusion  of  quinoa  in  the  composite  flour  project  allowed  adherence  to 
the  GOB  policy  of  "equal  development  for  all  regions".     Underemployment  is 
especially  serious  among  the  small  farmers  of  the  Altiplano  and  Valles.  Soy, 
rice  and  corn  are  basically  lowland  crops.     It  also  provided  a  continuance 
of  the  substantial  effort  the  GOB  had  already  made  on  increasing  the  utiliz- 
ation of  quinoa. 

In  January  1975,  the  GOB  decreed  (Decree  No.  12781)  that  all  wheat  flour  would 
have  5%  quinoa  flour  added  to  it.     The  Ferrari  Ghezzi  Company  at  Oruro  was  the 
only  major  wheat  miller  to  attempt  compliance.     Field  delivered  quinoa  was 
cleaned  to  remove  up  to  10%  foreign  matter.     Cleaned  quinoa  was  abraded  in  a 
vertical  cylinder  between  the  coarse  iron  surface  of  the  cylinder  and  an 
inner  rotating  cylinder  with  pins.     The  pins  moved  the  seeds  against  the  outer 
surface  and  against  each  other.     Aspiration  was  applied.     Friction  was 
controlled  by  speed  of  the  pins  and  degree  of  loading  in  the  mill.  20.5% 
bran  (based  on  the  starting  field  quinoa)  was  removed.     Because  of  the  high 
saponin  content,  the  bran  had  no  value.     A  second  similiar  abrader  removed 
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another  4.5%  polish  which  was  useful  for  feed.     The  final  yield  was  65%  of 
polished  quinoa  seeds.     Taste  tests  indicated  a  90-95%  saponin  removal. 
(Satisfactory  chemical  methods  for  determining  saponins  in  quinoa  for  use  in 
quality  control  have  not  been  developed).     For  composite  flour,  an  appropriate 
level  of  polished  quinoa  was  added  at  the  third  break  rolls  and  co-milled  with 
wheat.     Polished  quinoa  was  also  sold  for  traditional  uses.     Ferrari  Ghezzi 
utilized  12,000  quintales  of  polished  quinoa  for  composite  flours  in  1975  out  of 
a  total  production  of  50,000  quintales.     Rising  farm  prices,  poor  yield  of 
polished  quinoa  and  residual  bitterness  detected  by  consumers  lead  to  an  early 
cessation  of  production.     High  prices  offered  for  quinoa  in  Peru  and  Chile 
contributed  to  the  domestic  price  increases. 

CETREDE  (Executive  Secretariat  for  Economic  and  Social  Affairs,  Organization 
of  American  States),  Ministry  of  Planning,  and  ISAP  (Institute  for  Public 
Administration)  published  a  feasibility  study  and  plan  (Desaponif ication  of 
Quinoa  for  Use  in  Composite  Flours)  in  early  1978  for  the  industrial  processing 
of  quinoa.     The  plan  is  based  on  newer  technology  developed  at  Ferrari  Ghezzi 
wherein  quinoa  is  cleaned  and  then  lightly  abraded  on  a  series  of  polishers  and 
brushers  to  remove  a  large  part  of  the  saponins  and  bran.     This  is  followed  by 
two  rapid  washes  which  remove  100%  saponin  but  where  water  uptake  is  limited. 
Drying  is  done  with  forced  ambient  air.     Yield  of  desaponif led  quinoa  is  71%. 
If  milled  on  a  wheat  mill,  3%  additional  bran  was  lost.     The  final  yield  of 
quinoa  flour  was  68%.     Ferrari  Ghezzi  was  proceeding  to  build  such  a  plant  near 
Oruro  but  unfavorable  economic  conditions  forced  cancellation. 

In  1977,  the  quinoa  price  was  $b  165/qq  ($US  8.03/qq)  delivered  to  Ferrari 
Ghezzi.     By  late  1978  it  was  $b  300-320/qq  ($US  15-16/qq).     Starting  with  a  base 
price  of  $b  300/qq  for  quinoa,  traditionally  washed  quinoa  was  $b  450/qq 
($US  22.50/qq).     The  addition  of  quinoa  flour  to  wheat  flour  was  not  economically 
attractive  in  1977  when  wheat  flour  was  available  from  Argentina  at  $US  8.36/qq 
and  the  Bolivian  miller  price  was  $US  15/qq.     By  late  1978,  the  price  of 
unprocessed  quinoa  delivered  at  Ferrari  Ghezzi  equaled  the  Bolivian  miller  wheat 
flour  price;  the  economics  of  quinoa  for  composite  flours  had  deteriorated 
further . 

Bolivia's  largest  (300  MT/day)  wheat  mill,  Molino  Andino,  built  in  1979  includes 
equipment  for  the  dry  cleaning    of  field  quinoa.     This  equipment  was  said  to  be 
installed  as  part  of  the  agreement  in  obtaining  financing  from  the  World  Bank. 
There  may  be  a  possibility  of  co-milling  cleaned  sweet  quinoas  with  wheat. 

Quinoa  flours  for  experimental  use  in  the  wheat  fortification  project  were 
prepared  by  milling  traditionally  washed  and  dried  quinoa  on  a  Brabender  Jr. 
wheat  flour  mill.     For  larger  quantitites,  a  larger  mill  was  used  to  grind  the 
washed  quinoa. 
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H.  Corn 


More  land  is  devoted  to  corn  in  Bolivia  than  to  any  other  crop.     Production  for 
the  years  1977,  1978,  and  1979  was  299,000  MT,  308,000  MT,  and  331,000  MT, 
respectively.     Most  corn  is  grown  on  small  farms  in  a  diversity  of  varieties 
over  a  wide  area.     About  half  the  corn  is  used  on  the  farm.     Domestic  demand, 
about  half  for  animal  feed  and  half  for  human  food,  has  generally  been  met. 

Corn  is  traditionally  lower  priced  than  wheat  and  this  has  also  been  generally 
true  in  Bolivia  though  the  price  has  fluctuated  greatly.     The  marketing  structure 
for  corn  and  corn  products  has  been  described  as  rudimentary. 

In  the  WRRC  1977  asessment  report  (Appendix  B-1),  it  was  stated  that  "Corn  may 
be  the  most  economically  attractive  commodity  for  wheat  substitution".  Even 
though  WRRC  believed  corn  was  a  more  viable  alternative  than  quinoa  for  composite 
flours,  WRRC  was  willing  to  go  along  with  the  DGNT's  emphasis  on  rice,  quinoa  and 
soy  in  order  to  obtain  agreement  on  the  project.     While  it  was  known  by  WRRC  at 
the  time  of  negotiating  a  project  in  1977  that  CONTEC,  a  Bolivian  consulting 
firm,  had  completed  a  project  for  CORDECRUZ  indicating  technical  feasibility  of 
composite  flours  using  corn,  rice  and  soy,  it  was  not  known  by  WRRC  (and 
presumably  DGNT)  that  CORDECRUZ  was  in  fact  building  corn  storage  and  milling 
facilities  at  Mairana  with  one  of  the  primary  markets  to  be  composite  flours  for 
pastas  and  bread.     WRRC  learned  about  construction  of  the  Mairana  plant  in 
February  1979,  a  full  two  years  after  the  first  visit.     One  Bolivian  source 
intimated  that  CORDECRUZ  was  secretive  on  their  project  because  they  felt  they 
could  make  better  progress  with  minimal  national  government  invovlement. 

This  slippage  in  knowledge  and  thus  lack  of  early  coordination  with  CORDECRUZ 
was  indeed  unfortunate  and  probably  significantly  delayed  the  project  in  terms  of 
coming  to  a  decision  on  a  recommdned  formulation  for  the  introduction  of  composite 
flours  in  Bolivia.     Considerably  more  effort  could  have  been  spent  on  studies 
with  corn  than  were  actually  accomplished  and  less  time  spent  on  quinoa  which 
had  insufficient  production  and  was  economically  disadvantaged. 

The  Mairana  plant  initiated  startup  operations  in  July  19  79,  just  4  months  after 
WRRC's  first  knowledge  of  the  plant  (about  60  miles  west  of  Santa  Cruz).  The 
plant  was  said  to  be  located  at  Mairana,  a  tradtional  corn  producing  valley,  to 
reduce  the  migration  of  Mairana  farmers  to  Santa  Cruz,  and  of  course  to  enhance 
national  agricultural  production.     The  plant  of  Mexican  design,  has  a  capacity 
to  process  78  MT  corn/24  hours  with  an  option  for  enlargement  to  120  MT/24  hours. 
The  corn  available  nearby  Mairana  is  of  mixed  varieties  but  mostly  hard  yellow. 
Corn  is  degermed  and  dehulled;     grits  are  steam  conditioned,  flaked,  dried, 
milled  and  sized.     Products  are  7%  germ,  32%  animal  feed,  and  60%  foodgrade  grits 
or  flour  (raw  or  cooked).     In  a  300  day  year,  the  plant  has  the  capacity  to 
produce  14,040  MT  of  corn  flour,  enough  to  substitute  for  7%  of  all  wheat  flour. 
One  quality  control  method  used  to  monitor  degree  of  cook  in  corn  flour  is 
Farinograph  absoprtion.     The  desired  absorption  was  said  to  be  200%  for  corn 
flour  for  use  in  bread  but  higher  (more  severe  cook)  absorption  for  corn  flour 
for  use  in  pasta. 
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To  provide  corn  flour  for  laboratory  testing,  consumer  acceptance  testing, 
demonstration  of  the  commercial  composite  flour  mill  and  testing  at  commercial 
bakeries  and  pasta  plants,  pr egela tinized  corn  flour  was  obtained  from  PAM, 
the  CORDECRUZ  plant  at  Mairana. 

Considering  corn  and  transportation  costs  in  effect  in  September  19  79,  PAM 
planned  to  sell  corn  flour  at  major  cities  throughout  Bolivia  at  $b  270/qq 
($US  13.50/qq)  compared  with  $b  300/qq  for  wheat  flour  f.o.b.  the  wheat  mills. 
In  February  1981,  wheat  flour  was  near  $b  600/qq  ($US  24/qq).     Considering  the 
August  1981  World  price  for  corn  at  $US  6-7/qq,  there  appears  to  be  adequate 
room  to  produce  corn  flour  in  Bolivia  well  below  the  wheat  flour  price.  In 
fact,  in  February  19  81,  the  MICT  quoted  a  price  of  $b  482/qq  corn  flour 
($US  19.28/qq). 
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I.    Nutritional  Considerations 


Primary  nutritional  problems  in  Bolivia  are  protein-calorie  malnutrition  and 
anemia,  whereas  goiter  and  vitamin  deficiencies  are  also  important  problems. 
These  findings,  together  with  a  thorough  summary  of  nutritional  status  and 
needs,  were  summarized  in  the  report  of  the  1977  assessment  trip  to  Bolivia 
(Appendix  B-1).     Specific  activities  and  accomplishments  in  Bolivia  are 
described  in  the  following  sections. 

Linear  Program.     A  need  for  a  systematic  approach  to  the  selection  of  levels 
and  types  of  flours  to  be  blended  with  wheat  to  obtain  optimum  nutritional 
quality  was  evident.     Therefore,  linear  programs  were  developed  to  address 
(a)  the  effect  of  altering  ratios  of  constituents  on  protein  quantity  and 
quality,  and  (b)  the  need  to  optimize  caloric  content  and  protein  quantity  and 
quality  as  prices  of  the  commodities  varied.     Blending  defatted  soy,  rice  and 
quinoa  flours  at  various  levels  with  wheat  flour  was  investigated  by  use  of 
the  technique.     Some  of  the  results  are  summarized  in  the  presentation,  "The 
Potential  Nutritional  Impact  of  the  Wheat  Flour  Fortification  Project  in  Bolivia" 
(Appendix  B-8).     Briefly,  in  order  to  meet  the  goal  of  increasing  the  protein 
content  20%  or  more  above  that  of  the  initial  wheat  flour,  a  minimum  of  6% 
defatted  soy  flour  should  be  blended  with  wheat  flour.     A  minimum  of  7%  defatted 
soy  is  required  if  5%  rice  flour  is  also  added.     Soy  had  the  most  profund 
influence  of  these  flours  on  the  improvement  of  protein  quality.     This  is  due  to 
the  significant  quantities  of  lysine  present  in  the  soy  as  well  as  its  high  protein 
content . 


Potential  Impact  of  Wheat  Flour  Fortification.     The  potential  impact  of 
fortifying  wheat  flour  with  selected  vitamins,  minerals,  and  incorporating 
soy,  rice  and  quinoa  was  critically  evaluated  (Appendix  B-8). 

Major  nutritional  needs  and  target  groups  were  summarized.     The  Government  of 
Bolivia  (GOB)  defined  the  nutritionally  vulnerable  groups  as  those  living  in 
rural  areas,  those  less  than  five  years  of  age,  pregnant  and  lactating  women, 
and  school  children  5-15  years  of  age.     The  effects  of  wheat  flour  fortifi- 
cation were  evaluated  in  terms  of  the  nutritional  needs  of  the  young  child,  and 
women  20-29  years  of  age.     On  the  basis  of  daily  per  capita  consumption  data 
for  wheat  flour,  the  effect  of  adding  iron  (Fe,)  calcium  (Ca,)  thiamine, 
riboflavin  and  niacin  were  assessed.     The  recommended  nutrient  intake  (Government 
of  Bolivia/ US AID,   1978),  were  used  as  the  criteria  for  assessing  impact  of  the 
minerals  and  vitamins. 

If  enrichment  levels  applicable  to  the  U.S.  Export  Wheat  Flour  were  used,  40% 
or  more  of  the  recommended  intake  of  the  three  B  vitamins  and  iron  would  be  met 
for  children  1-4  years  of  age.     Thus,  wheat  flour  fortification  is  an  effective 
means  of  significantly  enhancing  the  intake  of  these  nutrients  by  the  Bolivians. 

The  effect  on  protein  quantity  and  quality  of  incorporating  5  or  10%  soy,  rice, 
and  a  conbination  of  soy  and  rice  was  evaluated.     Rice  had  a  minimal  effect  on 
protein  quantity  and  quality.     Protein  level  was  decreased  2  and  4%,  and  amino 
acid  score  was  39  and  40  when  5  and  10%,  respectively,  of  wheat  flour  was 
replaced  by  rice  flour.     Protein  content  increased  by  17  and  33%,  however  with 
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the  inclusion  of  5  and  10%,  respectively,  defatted  soy  flour.     Soy  flour  also 
increased  the  amino  acid  score  to  52  and  62  when  incorporated  at  levels  of  5 
and  10%,  respectively. 

In  summary,  rice  had  virtually  no  nutritional  effect  using  these  criteria, 
whereas  soy  flour  improved  both  protein  quantity  and  quality  of  the  final 
wheat-soy  blend.     The  effects  of  these  blends  on  per  capita  intake  of  protein 
were  also  summarized.     Finally,  a  program  of  vitamin/mineral  enrichment,  and 
incorporation  of  soy  flour  into  wheat  flour  would  be  an  effective  means  of 
contributing  toward  the  nutritional  goals  of  the  GOB's  Five  Year  Plan. 

Vitamin-Mineral  Enrichment  of  Bolivian  Wheat  Flour.     The  justification,  feasi- 
bility and  costs  of  several  alternative  enrichment  programs  were  critically 
examined  (Vitamin/Mineral  Enrichment  of  Bolivian  Wheat  Flour,   1979;  Appendix 
B-9).     Sufficient  evidence  exists  to  suggest  that  the  Bolivian  population  would 
benefit  nutritionally  from  an  enrichment  program.     Data  indicate  that  70%  of 
pregnant  females  suffered  from  iron  deficiency  anemia  in  1980,  and  that  there 
is  less  than  adequate  intake  of  Vitamin  A,  calcium,  and  B  vitamins,  especially 
thiamine  and  riboflavin.     Previously  described  target  groups  consistently  have 
the  lowest  intakes  of  these  nutrients. 

Enrichment  programs  could  consist  of  iron  alone,  Fe  plus  thiamine,  riboflavin 
and  niacin,  or  Fe,  B  vitamins  plus  Vitamin  A.     The  merits  of  using  iron  in  the 
form  of  FeS04,  reduced  Fe,  or  electrolytic  iron  were  examined  on  the  basis  of 
stability  and  Relative  Biological  Value.     FeS04  would  be  the  form  of  choice  if 
shelf  life  of  wheat  flour  is  relatively  short  (<60  days,)  since  Fe  is  more 
bioavailable  in  this  form  than  in  the  other  forms  discussed. 

The  cost  of  the  three  alternative  programs  was  calculated  using  cost  figures  of 
late  1979,  on  the  basis  of  cos t/capita/year ,  assuming  225,000  MT  of  wheat  flour 
would  be  enriched.     If  iron  alone  were  used,  the  approximate  cost  would  range 
from  1.0-1.5    /capital  depending  on  the  form  used.     This  cost  is  increased 

3X  by  the  inclusion  of  B  vitamins,  and  this  latter  cost  is  doubled  when 
stablilized  Vitamin  A  is  also  added.     Other  considerations  such  as  the  need  for 
an  additional  feeder  at  the  flour  mill,  and/or  the  blending  of  Fe  with  the  dough 
improvers  were  discussed. 

WRRC  actively  supported  vi tamin/mineral  enrichment  for  the  composite  flours 
being  developed.     Nutrition  planners  from  the  Ministry  of  Planning  and 
Coordination  and  the  National  Institute  for  Food  and  Nutrition  also  supported 
this  approach  to  improve  the  nutritional  status  of  Bolivians.     It  became  clear, 
however,  that  the  composite  flour  project  was  being  developed  pretty  much  in 
the  localized  domain  of  the  DGNT.     In  discussing  the  need  for  broader  GOB 
participation,  the  Director  of  DGNT  noted  the  difficulties  of  Interministerial 
cooperation  in  light  of  the  policitical  instability  in  the  country  (1979). 
To  achieve  cooperation  requires  substantial  communicative  efforts  at  the 
ministerial  level — an  effort  that  is  totally  lost  when  a  minister  is  deposed. 
Another  factor  that  reduced  the  enthusiasm  in  the  DGNT  was  the  realization  that 
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the  GOB  financial  situation  was  near  desperate;  the  liklihood  of  GOB  funding 
for  a  vitamin /mineral  enrichment  program  was  nil.     WRRC  was  unsuccessful  in 
its  effort  to  evoke  a  working  interest  by  DGNT  in  vitamin/mineral  enrichment. 

HHA,  USAID  Bolivia,  on  the  other  hand,  was  at  the  stage  in  1979  of  preparing 
an  expanded  nutrition  program  for  Bolivia  via  a  nutrition  loan.  WRRC 
collaborated  with  HHA  who  sought  to  integrate  support  of  the  implementation  of 
the  composite  flour  project  as  an  element  in  the  several  million  dollar  nutri- 
tion loan  to  begin  October  1981.     HHA  was  particularly  interested  in  the 
vitamin/mineral  enrichment  aspect.     Support  of  the  composite  flour  project  under 
the  nutrition  loan  was  desirable  and  logical  in  light  of  a  WRRC  technical 
assistance  termination  date  of  April  1980  (later  extended  to  March  1981).  There 
was  the  possibility  of  AID  funding  for  the  installation  of  vitamin/mineral 
feeders  and  perhaps  supporting  the  first  one  or  two  years  supply  of  vitamins 
and  minerals.     This  development  came  to  an  abrupt  end  with  the  military  coup  on 
July  17,  1980.     The  nutrition  loan  was  part  of  the  US  economic  assistance  with- 
drawn in  displeasure  of  the  coup. 

Physiological  Acceptance  Study.     This  study  was  conducted  in  response  to  the 
Bolivian  concern  regarding  alleged  adverse  physiological  responses  of  individuals 
on  the  Altiplano  consuming  breads  containing  soy  flour  (Vol  Ag  distributions). 
Initially,  a  protocal,  including  questionaire ,  was  developed  for  the  study 
(Protocal  for  Physiological  Acceptance  Test — Wheat-Soy  and  Wheat-Soy-Quinoa 
Breads,   1980;  Appendix  B-10).     This  protocal  was  then  used  in  disussions  with 
representatives  from  the  Ministry  of  Industry  and  the  Ministry  of  Social  Welfare. 
This  resulted  in  the  development  of  a  formal  commitment  on  the  part  of  these 
ministries  to  the  specific  procedures  and  responsibilities  necessary  to  conduct 
this  study. 

The  study  was  conducted  with  young  Bolivian  boys,  7-10  years  of  age,  for  a  28 
day  period.     Treatments  consisted  of  marraquetas  made  from  wheat  flour  alone, 
95%  wheat  flour  and  5%  defatted  soy  flour,  and  90%  wheat  flour  with  5%  defatted 
soy  flour  and  5%  quinoa  flour.     Subjects  were  randomly  assigned  to  the  treatment 
groups  and  consummed  three  marraquetas  (240  grams  or  636  KCal)  per  day  along 
with  the  remainder  of  the  menu.     One  change  from  the  protocal  was  the 
substitution  of  100  ppm  ascorbic  acid  for  the  60  ppm  Bromolux  (potassium  br ornate) 
dough  improver.     A  medical  examination  was  conducted  at  the  beginning  and  end 
of  the  study.     Observations  were  recorded  by  a  Registered  Nurse  and  her  staff 
after  they  had  been  trained  and  familiarized  with  the  questionaire. 
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Table  6  provides  analytical  data  on  the  flours  and  breads  used  in  the 
physiological  acceptance  test.     A  preliminary  analysis  of  the  feeding  study 


Table  6.     Analytical  and  Biological  Data  on  Flours  and  Breads  Used  in  the 
Physiological  Acceptance  Test. 


Sample 

Proximate 

Analyses 

,  Dry 

Basis 

Protein  Efficiency  Ratio 

Protein 

Fiber 

Ash 

Fat 

Actual  A 

Corrected 

ANRC  Casein  Control 

3. 12+. 05^ 

2.50 

Wheat  flour 

12. 

0.4 

0.62 

1.0 

1.18+.06f 

0.95 

Defatted  soy  flour 

62.62 

2.2 

7.81 

0.7 

2.11+.07<^ 

1.69 

Quinoa  flour 

13.82 

1.2 

2.39 

7.6 

2. 93+. 08b 

2.35 

Marraq uetas 

Wheat  flour 

13. ll 

1.1 

2.00 

0 

1.39+.10e 

1.11 

Wheat  +  5%  soy 

14. 

1.3 

2.50 

0 

1.57+.02e 

1.26 

Wheat  +  5%  soy  + 

15. 4I 

5%  Quinoa 

1.7 

2.84 

0 

1.81+.04d 

1.46 

1.  Nitrogen  x  5.7 

2.  Nitrogen  x  6.25 

3.  Mean  Standard  Error,  Ducan's  Multiple  Range  Test.     Means  without  a 
superscript  letter  in  common  are  significantly  different,  p<.05. 


results  is  described  in  the  Report,  "Physiological  Acceptance  Study,  1981 
(Appendix  B-11).     Data  collected  for  each  subject  throughout  the  28-day  study 
included  temperature,  weight,  frequency  of  bowel  movement  and  consistency  of 
stools.     Results  indicated  that  subjects  accepted  marraquetas  from  each  treat- 
ment group  equally  well.     The  number  of  bowel  movements  per  day  was  slightly 
higher  in  the  soy  and  soy-quinoa  groups  than  in  the  control.     In  addition,  more 
dry,  semi-liquid,  and  liquid,  and  less  normal  stools  were  produced  by  groups 
consuming  the  soy  and  soy-quinoa  breads  than  by  the  control  group.     These  data 
indicate  that  children  living  on  the  Altiplano,  who  consumed  marraquetas  as  a 
normal  part  of  their  diet,  experienced  alterations  in  their  stool  pattern  when 
soy  or  soy-quinoa  were  added  to  these  breads. 
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Nutritional  Effects  of  Incorporating  Corn  and  Soy  Flour  Into  the  Bolivian 
Wheat  Supply.     Since  the  recommended  composite  flours  are  5%  defatted  soy  four 
plus  10-25%  pr egelatinized  corn  flour  for  pastas  and  5%  defatted  soy  flour  for 
breads  and  other  wheat  flour  products,  the  nutritional  merits  of  including  corn 
and  soy  in  wheat  products  are  evaluated. 

Various  assumptions  are  made  in  order  to  arrive  at  an  approximation  of  the  impact 
of  these  programs  on  an  "average"  Bolivian.     Some  of  these  assumptions  are 
changed  from  those  earlier  ones  used  in  the  paper  "Potential  Nutritional  Impact 
of  the  Wheat  Fortification  Project  in  Bolivia"  (Appendix  B-8).     The  population  is 
taken  at  5.2  million;  total  wheat  milled  at  296,000  MT  which  at  76%  extraction 
gives  225,000  MT  flour;  protein  content  of  defatted  soy  flour  is  taken  as  52%, 
pr egelatinized  corn  flour  as  9.5%  protein  and  wheat  flour  10%  protein;  pasta 
consumption  is  taken  as  18%  of  all  wheat  flour  and  bread  as  78%.     By  calculation, 
per  capita  wheat  flour  availability  is  about  95  lbs  per  year. 

If  10-25%  corn  flour  was  incorporated  into  the  wheat  flour  used  in  making  pasta, 
the  effect  on  total  protein  content  and  protein  quality  is  minimal.  Protein 
content  is  decreased  1.3  and  3.2%  with  the  inclusion  of  10  and  25%  corn  flour, 
respectively.     These  two  levels  change  the  amino  acid  score  of  wheat  flour  (38) 
to  39  and  40.5,  respectively.     The  minimal  effects  of  incorporating  the  corn, 
together  with  the  fact  that  pasta  accounts  for  a  minor  portion  of  total  wheat 
consumption,  intimate  that  the  nutritional  impact  would  be  insignificant.  However, 
expected  social  and  economic  impacts  would  include  reduced  farmer  migration 
from  Mairana  to  Santa  Cruz,  increased  farmer  income,  enhanced  agribusiness,  and 
foreign  exchange  savings  on  reduced  wheat  imports. 

The  results  of  incorporating  5%  defatted  soy  flour  into  wheat  flour  have  been 
previously  discussed  under  the  section  entitled  "Potential  Impact  of  Wheat 
Flour  Fortification"  (above).     However,  based  on  the  current  set  of  assumptions, 
just  described,  5%  defatted  soy  flour  in  the  total  wheat  flour  supply  would 
increase  the  protein  content  of  pastas  and  bread  by  17%,  or  increase  the  per 
capita  daily  consumption  of  protein  by  2.3  grams.     The  influence  of  5%  defatted 
soy  flour  on  the  amino  acid  score  is  to  increase  that  of  the  wheat-soy  wheat  foods 
to  52.     In  summary,  the  nutritional  effects  of  including  10-25%  corn  flour  in 
pastas  is  negligible,  whereas  incorporating  5%  defatted  soy  flour  into  all  wheat 
flour  improves  protein  quantity  and  quality. 
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J.  Seminar 


A  three  day  seminar  was  held  August  22-24,  1979  at  La  Paz.  The  seminar  program 
and  the  seminar  conclusions  and  recommendations  are  presented  in  Appendix  B-12. 
In  addition  to  financial  and  planning  assistance,  WRRC  participated  with  papers 
in  each  of  the  conference's  four  sessions: 

1)  Description  of  the  Project 

2)  Social  and  Economic  Aspects  for  the  Bolivian  Population 

3)  Crops  Being  Considered  in  Developing  the  Project 

4)  Technical  Aspects  of  Composite  Flours 

The  seminar  had  been  agreed  to  in  the  project  plan.     It  served  to  directly  inform 
a  broader  cross  section  of  government  and  industry,  and  indirectly,  inform  the 
public,  through  press  releases  and  reports,  on  the  nature  and  objectives  of  the 
project  and  its  progress.     The  seminar  was  particularly  useful  in  sparking  the 
interest  of  nutritional  planners.     This  was  later  evident  as  USAID  Bolivia 
progressed  in  developing  its  plans  for  a  nutritional  loan.     A  controversial  issue 
arising  at  the  seminar  was  the  use  of  potassium  bromate  as  a  bread  improver  in 
the  composite  flours.     A  number  of  participants,  especially  bakers  and  millers 
considered  bromate  a  poison  not  to  be  used  in  food.     Many  thought  there  were 
legal  prohibitions  against  the  use  of  bromate,  but  a  later  review  of  Bolivian 
law  failed  to  find  any  reference  to  the  use  of  bromate  at  all.     Ascorbic  acid 
eventually  became  the  substitute  for  bromate,  but  its  cost  is  about  four  times 
greater  than  potassium  bromate. 

K.     Consumer  Acceptance 

Two  activities  involving  consumer  acceptance  testing  of  composite  flour 
products  were  carried  out.     The  first  was  distribution  of  products  from  the 
American  Embassy  sponsored  booth  at  the  Second  Agriculture,  Livestock,  Forest 
and  Flowers  Fair  held  at  Santa  Cruz  September  23-30,   2979.     The  second  was 
through  a  contract  with  Centro  Boliviano  de  Product ividad  Industrial  (CBPI) 
carried  out  during  the  period  February  1980  -  April  1980. 

Agriculture  Trade  Fair.     Participation  in  the  trade  fair  provided  needed 
experience  for  the  DGNT  in  preparation  for  and  carrying  out  consumer  testing, 
provided  consumer  acceptance  information  on  composite  flour  products  and 
provided  a  further  opportunity  to  inform  and  obtain  public  support  for  the 
project.     The  latter  was  achieved  through  person  to  person  contact  by  the  DGNT 
employees  manning  the  booth  and  by  distribution  of  a  brochure  (Figure  2) 
explaining  the  project. 

The  products  tested  were  marraquetas,  loaf  bread,  hamburger  buns  and  other 
specialty  rolls.     Blends  with  wheat  flour  were:     1)  5-8%  defatted  soy  flour, 
2)  5%  defatted  soy  plus  10%  rice  flours,  and  3)   15-20%  corn  flour  partially 
gelatinized.     These  products  were  baked  under  agreement  with  a  local  commercial 
baker,  an  arrangement  assisted  by  the  Santa  Cruz  Bakers  Association.  Potassium 
bromate  (30  ppm)  and  SSL  (0.3%)  dough  improvers  were  used  in  some  blends,  but 
the  DGNT  operators  felt  that  those  blends  without  dough  improvers  were  also 
successful. 
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Figure  2.  Portion  of  handout  brochure  at  the  Second  Agriculture^ 

livestock,  Forest,  and  Flowers  Fair  at  Santa  Cruz, Bolivia 
September  23-30,  1979. 
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Those  visiting  the  booth  were  asked  via  a  questionaire  to  indicate  if  they 
"liked",  "neither  liked  nor  disliked",  or  "disliked"  the  various  breads. 
Control  of  the  testing  was  difficult  because  of  the  high  level  of  activity 
around  the  booth;  many  questionaires  "escaped"  or  were  not  complete.  DGNT 
workers  concluded,  however,  that  acceptance  of  composite  flour  breads  was 
excellent . 

On  one  day  dedicated  to  soy,  8%  soy  fortified  hamburger  buns  were  prepared 
and  with  the  collaboration  of  ANAPO  (Soy  ean  Producers  Association),  beef 
hamburgers  fortified  with  soy  were  prepared  and  distributed  with  excellent 
acceptance . 
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CBPI  Contract  for  Consumer  Acceptance  Testing.     The  objective  agreed  to  in 
August  1979  between  DGNT  and  WRRC,  was  to  determine  the  comparative  acceptance 
by  consumers  of  marraquetas  made  entirely  from  wheat  flour  versus  marraquetas 
made  from  the  following  composite  flours:     1)  95%  wheat  flour,  5%  defatted  soy 
flour  throughout  Bolivia;     2)  90%  wheat,  5%  defatted  soy,  5%  quinoa  flour  in  the 
Altiplano;     3)  90%  wheat,  5%  defatted  soy,  5%  pregelatinized  corn  flour  in  the 
Valles  and  Yungas;  and  4)     90%  wheat,  5%  defatted  soy,  5%  rice  flour  in  the 
lowlands.     All  composite  flours  would  use  potassium  bromate  as  a  bread  improver. 

WRRC  would  have  preferred  to  reduce  the  study  to  only  soy  or  soy  and  corn  and 
include  a  determination  of  the  value  of  the  bread  improver,     SSL  (sodium  stearoyl 
lactylate).     For  WRRC,  time  was  running  out  for  the  project  but  DGNT  would  not 
agree,  at  this  time,  to  dropping  quinoa  and  rice  or  relegating  them  to  consider- 
ation in  some  future  study.     Remembering  the  GOB  policy  of  equal  development  for 
all  regions,  the  DGNT  particularly  liked  one  of  the  proposed  decrees  that  had 
been  discussed.     That  decree  would  require  mandatory  soy  foritication  of  all 
wheat  flour  in  the  nation  and  further  require  extending  the  wheat  flour  with  5% 

quinoa,  corn  or  rice  whichever  was  available,  economic  and  acceptable  in  a 

particular  region. 

WRRC  agreed  to  commit  up  to  $US  10,000  for  the  acceptance  study,  agreed  that  DGNT 
would  be  the  contracting  agent  and  that  WRRC  would  provide  guidelines  for  a 
contract.     The  guidelines,  entitled,  "Consumer  Acceptance  of  Bread  Made  with 
Composite  Flours  in  Bolivia",  are  presented  in  Apendix  B-13. 

Two  early  proposals  from  marketing  firms  were  rejected.     In  reviewing  the 
situation  with  DGNT  in  December  1979,  modifications  of  the  guidelines  were 
approved  by  WRRC  that  dropped  the  use  of  rice  in  Santa  Cruz  and  replaced  it  with 
corn  and  in  Cochabamba  corn  was  dropped  and  replaced  with  quinoa.     In  addition 
testing  of  a  70-25-5  wheat-corn-soy  pasta  in  homes  in  La  Paz,  Cochabamba  and 
Santa  Cruz  was  agreed  to. 

New  proposals  were  received  from  Flores  Medina  (Cochabamba)  and  CBPI  (La  Paz). 

CBPI  was  selected  and  a  contract  signed  January  31,   1980.     WRRC  provided  technical 

assistance  to  CBPI  and  DGNT  in  early  February  in  setting  up  the  tests.     At  this 

time,  the  decision  was  also  made  to  replace  potassium  bromate  with  ascorbic  acid 

as  the  improver.     A  preliminary  acceptance  test  was  successfully  executed  in 

La  Paz  and  CBPI  and  DGNT  were  then  able  to  proceed  with  the  full  scale  acceptance 

tests. 

Results  of  the  acceptance  tests  are  summarized  in  Appendix  B-14.     On  a  scale  of 
1  (Like  very  much)  to  7  (Dislike  very  much) ,  the  mean  acceptance  values  for 
various  products  were  as  follows: 


100%  wheat  flour  rolls 
La  Paz 
Cochabamba 
Santa  Cruz 
Total 


2.19 
2.51 
1.77 
2.16 
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95% 


wheat  flour , 
La  Paz 
Cochabamba 
Santa  Cruz 
Total 


5%  soy;  rolls 


2.72 
2.59 
2.76 
2.70 


90% 


wheat  flour, 
La  Paz 
Cochabamba 


5%  soy,  5% 
2.65 
2.20 


quinoa;  rolls 


90% 


wheat  flour , 
Santa  Cruz 


5%  soy,  5% 


corn;  rolls 


2.36 


70%  wheat  flour,  5%  soy,  25%  corn;  pasta 


La  Paz  2.33 

Cochabamba  2.02 

Santa  Cruz  1.65 

Total  2.08 


Statistical  details  are  provided  in  Appendix  B-14. 

Overall,  all  products  were  rated  better  than  3  (Like  a  little).     However,  the 
100%  wheat  flour  rolls  were  preferred  over  the  composite  flour  rolls.  An 
interesting  exception  was  in  the  Cochabamba  area  where  composites  were  comparable 
to  the  100%  wheat  flour  rolls.     This  might  be  explained  by  the  recent  AID 
sponsored  Soy  Utilization  Project  that  had  just  been  completed  in  Cochabamba. 
That  project  had  been  assisting  the  promotion  and  marketing  of  soybeans  in  that 
area  for  home  use. 

Comparative  acceptance  of  breads  by  age  groups,  socio-economic  status,  sex,  or 
rural  versus  urban  residence  did  not  reveal  any  significant  trends. 

The  acceptance  of  pastas  was  carried  out  by  leaving  samples  with  families  for  home 
preparation.     As  a  result,  the  ratings  were  not  made  in  direct  comparison  with 
100%  wheat  flour  pastas.     The  levels  of  acceptance  for  the  pastas  was  considered 
very  good  but  many  people  commented  that  the  composite  flour  pasta  required  a 
longer  cooking  time  and  that  once  cooked,  were  more  fragile. 

The  consumer  acceptance  tests  indicate  that  acceptable  composite  flour  breads 
can  be  made  in  Bolivia  and  that  a  mandatory  program  where  all  flour  is  fortified 
could  be  successful.     Considering  the  significant  preference  for  the  100%  wheat 
flour  bread,  success  of  a  voluntary  program  would  be  in  serious  doubt  unless  the 
composite  was  significantly  cheaper. 

In  the  case  of  pastas,  the  high  level  of  acceptance  with  30%  total  substitution 
is  very  promising.     It  is  known  that  some  corn  flour  is  already  being  used  in 
pastas  since  July  19  79  because  of  the  economic  incentive  presented  by  the  availa- 
bility of  corn  flour  at  lower  cost  that  wheat  flour.     The  government  attitude  on 
this  had  been  permissiveness  as  long  as  there  have  been  no  consumer  complaints — 
and  there  have  been  none. 
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L.     Demonstration  Mill 


Wheat  millers  are  an  integral  part  of  the  composite  flour  effort  and  their 
cooperation  is  necessary  for  a  successful  program.     However,  they  have  little 
to  gain  and  much  to  lose.     Composite  flours  mean  less  wheat  to  mill,  and  a 
change  in  their  basic  product.     The  dilution  of  wheat  flour  is  generally  seen 
as  reducing  its  functional  bread  baking  quality.     This  is  likely  to  accelerate 
complaints  from  bakers.     On  the  other  hand,  millers  recognize  that  wheat  imports 
are  a  substantial  burden  on  the  Bolivian  economy  and  that  the  government  must 
contend  with  this  problem.     Quotas  on  wheat  imports  might  be  a  less  desirable 
alternative  to  millers  than  composite  flours.     In  this  environment,  the  ADIM 
(Association  of  Industrial  Millers)  was  sympathetic  with  the  government  and 
willing  to  cooperate  to  an  extent.     In  discussion  with  ADIM's  president  in  April 
1979,  Mr.  Petricevic  indicated  that  ADIM  could  agree  with  the  addition  of 
defatted  soy  flour  to  all  wheat  flour  because  of  the  nutritional  significance. 
He  strongly  opposed  extension  with  corn  flour  but  noted  they  had  no  complaint 
if  pasta  manufacturers  added  corn  flour. 

The  demonstration  composite  flour  mill  had  as  its  primary  purposes  the  demonstra- 
tion of  feasibility  and  cost  estimation,  and  secondly  to  produce  product  for 
tests  in  commercial  bakeries  and  pasta  plants. 

Contact  with  the  management  of  La  Ingelesa  Flour  Mill  was  made  in  the  positive 
environment  of  the  composite  flour  seminar  in  August  1979.     The  small  lO/MT/24 
hours  mill,  located  in  the  La  Paz  area,  was  ideal,  and  management  was  innovative, 
flexible  and  enthusiastic  to  work  on  composite  flours.     A  letter  of  agreement 
(Appendix  B-15)  was  drawn  up  to  convert  and  operate  the  mill  as  a  composite  flour 
mill.     The  ADIM  was  notified  and  while  not  sponsoring  the  project,  they  did  not 
object  to  their  member's  (La  Ingesa)  participation. 

Studies  of  the  mill  were  carried  out  and  necessary  equipment  and  modifications 
agreed  to.     The  feeders  supplied  by  WRRC  arrived  in  Bolivia  in  April  1980  and 
were  installed  by  the  end  of  August  1980.     In  September,  the  mill  was  successfully 
operated  in  a  demonstration  mode  to  produce  four  different  composite  flours: 

1)  5%  soy,  95%  wheat,   100  ppm  ascorbic  acid:  4  MT 

2)  5%  soy,  5%  corn,  90%  wheat,   100  ppm  ascorbic  acid:  3  MT 

3)  8%  quinoa,  92%  wheat,  20  ppm  ascorbic  acid:  3  MT 

4)  25%  corn,  75%  wheat:  2  MT 

These  flours  were  then  tested  in  commercial  bakeries  (see  section  V.  N.  on 
"Baking  Technology  Considerations")  and  pasta  plants. 

A  cost  estimate  (Appendix  B-16)  for  equipment  for  all  17  mills  in  Bolivia  was 
$US  248,000.     This  includes  a  microfeeder,  macrofeeder  and  blender  at  each 
mill.     Ocean  freight  was  estimated  at  $US  15,000.     Land  transportation  in  South 
America  and  installation  costs  were  not  determined. 
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M.     Quality  Assurance  and  Regulatory  Considerations 


It  is  important  that  both  manufacturers  and  government  regulators  have  approp- 
riate methods  to  control  quality  and  insure  that  products  meet  specifications. 
Some  efforts  were  made  in  this  direction  but  with  only  limited  success.  Simple, 
conclusive  methods  to  detect  and  quantitiate  the  levels  of  corn  (raw  or  cooked), 
rice,  quinoa  and  defatted  soy  flour  in  the  range  of  1-25%  addition  to  wheat 
flour  are  not  available.     Millers  will  have  to  depend  on  careful  monitoring  of 
their  feeders  and  blending  equipment  to  insure  appropriate  blends.     Product  use 
tests  such  as  baking  can  also  be  useful  for  the  millers  to  insure  quality. 
Options  for  the  regulatory  area  are  also  restricted  and  force  consideration  of 
such  indirect  alternatives  such  as  bookkeeping  audits  to  determine  quantities 
of  non-wheat  flours  purchased  to  see  if  these  levels  match,  at  the  right 
proportions,  the  wheat  flour  production  or  delivery  of  wheat  to  the  mill  (a 
government  controlled  function).     Another  alternative  is  to  have  all  non-wheat 
flour  purchases  by  millers  pass  through  a  government  office. 

Fortunately,  the  problem  of  quality  assurance  and  regulation  in  Bolivia  is 
simplified  in  the  recommended  implementation  which  when  fully  implemented  calls 
for  the  addition  of  5%  defatted  soy  flour  to  all  wheat  flours  at  the  wheat  mills 
and  10  to  25%  addition  of  pr egelatinized  corn  flour  to  pastas  at  the  pasta  plants. 
Because  of  the  high  ash  content  (7%)  and  protein  content  (52%)  in  defatted  soy 
flour  compared  to  wheat  flour  ash  (0.6%)  and  protein  content  (10%),  analyses  for 
these  factors  provide  significant  tools  for  both  quality  control  and  regulation 
in  the  soy  fortification  area. 

A  problem  continues  to  exist  for  the  pastas  since  there  is  no  method  for  quanti- 
tating  the  corn  flour.     However,  the  batch  blending  of  pasta  mixes  better  assures 
accurate  blends  compared  to  the  continuous  feeder/blendor  operations  to  be  used 
in  the  soy  addition.     Also,  the  addition  of  corn  flour  to  pastas  is  considered 
more  likely  to  be  accepted  on  a  voluntary  basis  because  of  the  advantages  to  the 
pasta  producers:   1)  availability  of  a  reliable,  high  quality  corn  flour, 
2)  lower  cost  of  corn  flour  compared  to  wheat  flour,  3)  ability  to  produce 
high  quality  pastas  in  the  10-25%  substitution  range,  and  4)  the  inherent  flexi- 
bility provided  by  the  10-25%  range  that  allows  adjustment  for  different  pasta 
types  and  different  quality  wheat  flours. 

With  respect  to  the  bread  improver,  ascorbic  acid,  an  indolphenol  method  was 
adapted  and  tested  successfully.     The  method  (Appendix  B-17)  is  simple  and  rapid 
and  applicable  to  both  quality  assurance  and  regulation. 

Research  efforts  were  conducted  in  both  the  US  and  Bolivia  on  means  to 
quantitate  the  presence  of  soy  flours  in  wheat  flours.     One  method  described 
in  the  literature  (JAOAC  43(2):  442-444;   1960),  based  on  observing  fluoresence 
emitted  by  soy  flour  particles  irradiated  with  UV  light,  proved  unsuccessful. 
A  second  method  researched  and  tested  in  Bolivia  was  the  measurement  of 
stachyose,  a  sugar  in  substantial  concentration  in  soy  compared  to  wheat.  The 
effort  was  based  on  a  presentation  at  the  1971  AACC  meeting  in  Dallas,  Texas, 
by  J.  G.  Ponte  and  V,  A.  De  Stefanis    (ITT  Continental  Baking  Company,  Rye, 
New  York)  entitled,  "Detection  of  Soy  Flour  in  Baking  Products  and  Ingredients". 
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While  Dr.  W.  Wolf  (NRRC,  USDA  technical  expert)  could  make  fair  estimates  of 
soy  content,  the  triple  ascent  Thin  Layer  Chromatography  method  (see  Figure  3) 
was  difficult  and  lengthy  and  not  suitable  for  quality  control  or  regulation 
except,  perhaps,  in  special  cases. 
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N.     Baking  Technology  Considerations 

The  baking  aspects  of  this  project  covered  a  three  year  interval  during  which 
time  several  activities  were  carried  out.     Baking  laboratory  equipment  was 
purchased,  shipped,  and  installed  in  the  DGNT  laboratory  in  La  Paz.  Laboratory 
scientists  were  trained  in  its  use  and  baking  tests  were  conducted  on  a  variety 
of  composite  flours  using  formulas  and  baking  procedures  common  in  Bolivia. 
The  tests  were  extended  to  commercial  bakeries  using  laboratory  prepared  blends. 
Ultimately,  commercially  prepared  flour  blends  were  tested  in  a  series  of  trials 
in  mechanized  and  artisan  bakeries  in  three  geographically  different  locations 
throughout  the  country.     Many  details  of  these  activities  are  described  in 
Appendix  B-18. 

During  these  developments,  the  DGNT  scientists  and  the  WRRC  baking  technologist 
enjoyed  a  close  working  relationship  with  the  local  bakers'  associations  in 
each  of  the  three  cities  visited:     La  Paz,  Cochabamba  and  Santa  Cruz.  The 
bakers  were  introduced  to  composite  flour  technology  and  to  the  usefulness  of 
a  variety  of  dough  improvers  for  the  most  successful  products. 

Commer c ia 1  Baker i e s .     Most  bread  in  Bolivia  is  baked  as  small  piece  goods 
(rolls),  of  various  sizes,  directly  on  a  hearth  or  on  metal  trays  placed  on  a 
hearth.     Full  size  breads  (French  type  -  Pan  Frances)  are  also  baked  in  the 
same  manner.     A  few  large  bakeries  produce  limited  quantities  of  pan  bread  for 
slicing  (Pan  Molde). 

With  the  exception  of  about  6  large  bakeries  producing  a  variety  of  baked 
products,  most  of  the  several  thousand  bakeries  in  Bolivia  are  family-operated 
shops.     Many  are  small,  hand  shops  using  1  or  2  sacks  of  flour  per  day  with  all 
operations  by  hand.     These  are  referred  to  in  this  report  as  "artisan"  shops. 
The  smallest  may  be  household  operations  whereby  dough  pieces  are  made  up, 
taken  to  a  neighborhood  oven  for  bake-off  and  then  sold  in  a  store  fronting  on 
the  family  quarters.     Probably  the  largest  volume  of  bread  products  is  produced 
in  hundreds  of  medium-sized  bakeries  with  various  levels  of  mechanization. 
They  may  use  5  to  25  quintales  of  flour  per  day  and  are  located  in  large  towns 
and  cities  throughout  the  country.     The  owner /opera tor s  of  these  shops  form 
the  nucleus  for  the  very  active  national  and  local  bakers'  associations. 
These  groups  were  a  major  contact  for  this  project.     Most  of  this  report  will 
deal  with  activities  in  these  medium  sized  bakeries  referred  to  as  "mechanized" 
shops . 

Labor 

The  owner  and  family  perform  much  of  the  work  in  the  bakery  which  is  usually 
adjacent  to,  and  sometimes  part  of,  the  family  living  area.    When  helpers  are 
used,  their  pay  is  usually  geared  to  the  number  of  sacks  of  flour  processed 
and  to  their  level  of  responsibility  in  production. 

Ovens 

Typically,  bakeries  are  one  large  room  with  a  brick  or  metal  hearth  oven  located 
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along  one  wall  and  having  the  capacity  for  the  marraqueta  yield  from  1/2  quintal 
of  flour.     Some  have  two  ovens  if  production  warrants.     Brick  ovens  are  kerosene- 
fired  directly  into  the  hearth  for  several  minutes  before  baking.     Depending  on 
heat  retention,  baking  proceeds  for  several  hours  until  the  oven  has  cooled  and 
needs  re-firing.     For  more  primitive  artisan  operations,  a  wood  fire  is  built 
directly  on  the  hearth  of  small  beehive  ovens  and  pushed  to  one  side  to  maintain 
heat  during  baking.     Metallic  hearth  ovens  often  have  a  separate  oil,  gas  or  wood 
fired  chamber  with  pipes  directing  heat  to  oven  floors  or  overhead.     Some  are 
equipped  with  steam  generators  which  deliver  a  controlled  amount  of  moisture  to 
each  bake.     By  contrast,  the  brick  hearth  ovens  have  minimum  venting  and  depend 
on  moisture  accumulation  during  baking.     Thus,  richness  of  crust  color  improves 
from  the  first  to  the  last  batch. 


Mixers 


The  most  common  type  of  dough  mixer  in  mechanized  Bolivian  bakeries  is  the  slow- 
mixing  SIAM-UTIL.     Two  sizes  are  common.     The  smaller  size  mixes  doughs  from 
1/2  to  2  quintales  of  flour  and  the  larger  holds  up  to  5  quintales.     The  bowl 
rotates  at  4  rpm.     Mixing  is  provided  by  a  double  hook  which  turns  the  dough  over 
10  times  per  bowl  revolution.     This  works  each  portion  of  dough  4  times  every 
minute.     A  stationary  scraper  continually  insures  cleaning  the  dough  from  the 
walls  of  the  bowl.     Dough  mixing  time  ranges  from  15  to  40  minutes.  While 
blending  is  efficient,  dough  development  is  negligible  even  after  40  minutes. 
Additional  development  is  sometimes  provided  by  a  dough  brake  (sobadora)  or  by 
hand  kneading,  usually  after  fermentation.     A  few  bakeries  have  mixers  equipped 
with  a  more  efficiently  designed  agitator  and  more  rapid  bowl  rotation,  resulting 
in  more  dough  development  in  less  time.     All  are  of  the  open  bowl  design. 

As  Bolivian  bakers  become  more  exposed  to  projects  such  as  this  and  visit  other 
countries,  they  are  developing  a  keen  interest  in  upgrading  their  equipment  and 
processing  methods.     During  the  final  bakery  trials  of  this  project,  one  baker 
was  sharing  advertising  on  a  new  Brazilian  mixer  she  had  purchased.     This  mixer 
develops  doughs  faster  and  more  efficiently,  resulting  in  an  increase  in  her 
bakery's  output  sufficient  to  pay  for  the  mixer  in  about  2  years. 

Fermentation 

Doughs  are  fermented  in  stationary  wooden  troughs  often  large  enough  to  hold 
several  doughs  from  successive  batches.     Some  bakers  have  small  troughs  on  wheels 
for  individual  doughs.     The  last  dough  of  the  night  may  be  fermented  in  the 
mixer.     Water  is  heated  to  achieve  dough  temperatures  between  25  and  35°C,  but 
ambient  temperature  is  often  the  only  subsequent  control.     This  may  be  over  40° 
in  the  tropics  and  under  20°  on  the  altiplano.     Some  bakeries  have  built 
chambers  at  one  side  of  their  ovens  to  serve  as  fermentation  rooms. 
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Dough  Brake  (Sobadora) 


Bakers  who  produce  specialty  breads  other  than  marraquetas ,  routinely  use  a 
dough  brake  to  provide  gluten  development  for  undermixed  doughs.     From  5  to  15  Kg. 
of  dough  are  passed  through  rapidly  revolving  rollers  several  times  providing  a 
sheeting  action.     By  judicious  setting  of  roller  clearances,  a  baker  can 
progressively  develop  a  dough  by  causing  tearing  action  at  close  settings,  folding 
the  dough  piece  after  each  pass,  and  eventually  opening  the  rolls  to  produce  a 
smooth,  well  developed  dough  after  30  to  40  passes.     Because  of  the  added  time 
and  labor  costs,  bakers  are  reluctant  to  use  the  dough  brake  for  marraquetas, 
a  price  controlled  bread.     It  should  be  noted  that  this  type  of  dough  brake  is 
not  allowed  in  the  U.S.  because  of  the  lack  of  appropriate  safety  features  in 
its  operation. 

Dough  Dividers 

In  mechanized  bakeries,  portions  of  dough  are  cut  into  predetermined  sizes  in 
hand-operated  bun  dividers.     For  example,  3000g  of  dough  are  cut  into  30  pieces 
of  lOOg  each  for  marraquetas.     Without  a  bun  divider,  marraqueta  dough  pieces 
must  be  weighed  individually  to  conform  to  legal  baked  weights.     This  is  probably 
the  most  time  consuming  operation  of  the  entire  production  process.     The  skill 
of  the  baker  and  helpers  in  estimating  dough  weights  correctly  and  rapidly  is 
significant  in  determining  their  total  daily  production  and  hence  income. 

Make-Up 

Marraquetas  and  other  French-style  hearth  breads  are  formed  by  hand  or  processed 
through  a  sheeter-molder  which  yields  a  typical  elongated  roll  with  tapered  ends. 
Finished  dough  pieces  are  proofed  on  cotton  cloth  placed  on  boards  or  trays. 
Proof-time  is  determined  by  feel  of  the  doughs  by  the  experienced  baker.  Doughs 
are  manually  transferred  to  trays  or  peels  for  placement  on  the  oven  hearth. 
Transfer  is  rapid  and  not  very  gentle.     (See  page  63  for  further  discussion  of 
shock  abuse  and  dough  strengthener s ) .     Baked  breads  are  transferred  directly 
from  the  oven  to  large  baskets  and  sold  in  bulk  quantities  for  resale  by  small 
vendors.     The  consumer  purchases  individual  pieces  in  the  marketplace  or  in 
stores • 


Test  Baking  Laboratory  in  Bolivia.     In  November-December  1977,  appropriate 
test  baking  equipment  was  selected  and  purchased  in  the  United  States  for 
delivery  to  WRRC  for  final  crating  and  shipment  to  La  Paz,  Bolivia.  Crates 
were  shipped  in  March  1978  by  surface  to  Miami,  Florida,  from  there  via  Lloyd 
Aero  Boliviano  (LAB).     They  arrived  in  La  Paz  in  April  1978.     They  were 
released  from  customs  and  installed  in  a  new  laboratory  facility  at  DGNT  by 
February  1979. 
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Equipment 


The  equipment  selected  was  similar  to  that  used  in  test  baking  facilities  in 
the  United  States.     This  provided  the  DGNT  laboratory  with  a  technical  capability 
for  scientific  baking  experimentation,  results  of  which  could  be  compared  with 
overseas  laboratories.     At  the  same  time,  the  equipment  was  adaptable  to 
conditions  approximating  baking  systems  within  Bolivia  by  judicious  changes  in 
procedures,  temperatures  and  humidity  conditions.     The  equipment  chosen  also 
complimented  that  already  on  hand  in  the  DGNT  facility,  namely  a  Brabender 
farlnograph,  extensograph,  amylograph,  roller  mill  jr.  and  moisture  tester. 
The  U.   S.  equipment  was  donated  through  the  USAID  to  the  Government  of  Bolivia. 
A  description  follows: 


Dough  Mixer,  Hobart  A-200,  equipped  with  12  and  20  qt.  bowls, 

whip,  flat  beaters  and  dough  hooks  and  a  McDuffee  bowl  and  fork, 

Fermentation  cabinet,  2/3  size.  National  Mfg.  Co. 

Dough  sheeter  and  molder  for  pup  and  pound  doughs. 
National  Mfg.  Co. 

Loaf  Volumeters,  pup  and  pound  sizes.  National  Mfg.  Co. 

Balance,  Toledo  Computagram,  5  Kg  capacity,  Toledo  Scale  Co. 

Reel  Oven,  one  pan  wide,  4  revolving  shelves,  equipped  with  a 
steam  generator,  Chubco  Co. 

Miscellaneous:     bun  and  loaf  pans  (pup  and  pound),  hygrometer, 
thermometers,  spatulas,  timers. 


Where  applicable,  electrical  devices  were  obtained  to  operate  on  50  cycle 
current.     The  equipment  was  put  into  operation  in  February  1979.     Because  of 
laboratory  plumbing  problems,  the  steam  generator  was  not  used  beyond  the  initial 
start-up.     All  other  items  proved  satisfactory  for  a  laboratory  facility. 


Baking  Methods 

Recognizing  the  predominance  of  hearth  bread  and  rolls  in  the  Bolivian  market- 
place, laboratory  tests  Included  baking  performance  in  marraqueta-type  rolls. 
However,  in  order  to  obtain  laboratory  data  that  could  be  compared  between  and 
among  experiments,  pan  breads  were  baked  from  the  same  batch  of  dough  as  used 
for  the  marraquetas.     Laboratory  pan  breads  Included  PUP  loaves  baked  from  150 
g  of  dough  and  POUND  loaves  baked  from  560  g  of  dough.     Marraquetas  were  baked 
from  80  or  100  g  doughs.     In  this  report,  loaf  volume  results  are  compared  for 
the  pan  breads.     The  formulas  used  followed  those  suggested  by  bakers  for 
marraquetas.     These  are  lean  formula  breads  containing  flour,  sugar,  salt, 
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yeast  and  water.     For  composite  flour  trials,  several  dough  strengthening  agents 
were  used,  e.g.,  oxidizing  agents,  surfactants  and  shortening.     Baking  tests 
were  carried  out  on  dough  batch  sizes  based  on  a  minimum  of  lOOOg  flour  in  the 
laboratory  to  23  kilograms  (1/2  quintal)  in  the  bakeries.     The  major  criteria 
for  judging  the  products  in  the  laboratory  were  handling  properties  of  the 
doughs  and  flavor,  color,  odor  and  volume  of  the  baked  piece.     In  the  bakeries, 
these  factors  plus  the  character  (boldness)  of  the  break  on  top  of  the  marraqueta 
were  the  major  criteria.     This  latter  characteristic  is  produced  by  slashing 
the  dough  surface  with  a  razor  just  prior  to  baking,  thus  permitting  expansion 
of  the  bread  at  this  point.     To  the  baker,  a  bold,  large  break  with  a  smooth 
shred  where  the  dough  has  stretched,  indicated  a  well-developed  dough  with 
optimum  oven  expansion.     To  the  consumer,  it  provides  appetite  appeal.  Since 
these  rolls  are  usually  chosen  individually  from  a  basket  at  the  point  of 
sale,  the  character  of  a  well-developed  break  is  a  potent  sales  feature. 

Dough  Improvers.     The  WRRC  project  in  Bolivia  was  an  extension  of  previous 
investigations  that  had  demonstrated  the  feasibility  of  adding  up  to  12%  soy 
flour  to  wheat  flour  and  minimizing  or  eliminating  any  adverse  quality  effect 
by  the  addition  of  the  dough  improver,  sodium  stearyl-2-lactylate  (SSL).  During 
the  course  of  this  project,  this  and  other  surf actant -type  dough  conditioners 
were  evaluated  under  Bolivian  conditions  along  with  the  oxidizing  agents, 
potassium  bromate  and  ascorbic  acid. 

Bolivian  Experiences 

In  the  past,  Bolivian  bakers  have  not  had  ready  access  to  oxidizing  agents  or 
surf actant -type  dough  conditioners.     That  is  changing.     Since  19  79,  a  line  of 
four  products  has  become  available  through  the  company  that  produces  yeast 
( Indus trias  Venado,  S.A.).     These  would  appear  to  have  been  the  first  such 
products  advertised  in  the  public  press  in  Bolivia  for  improving  breads.  They 
are  produced  in  Brazil  and  include  the  following,  with  descriptions  as  given  on 
the  labels  and  in  advertising: 

PANCEL  -  powder,  gluten  improver,  vitamins; 

PANZIME  -  powder,  enzymatic  regulator,  diastatic  activity; 

LACTOPAN  -  oil,  powerful  emulsifier; 

ANTIMOHO  -  powder,  antimold  agent. 

The  recommended  use  level  at  the  prices  prevailing  in  1979  would  add  approximately 
6%  to  the  cost  of  a  quintal  of  flour  if  all  were  used  in  combination. 

While  dough  improvers  were  not  in  common  use  in  Bolivia  when  our  project  began, 
many  Bolivian  bakers  have  known  of  the  usefulness  of  potassium  bromate  and  ascorbic 
acid.     Some  have  suggested  the  use  of  bromate  in  specialty  doughs  which  are 
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usually  sweeter  and  richer  than  marraquetas.     These  doughs  are  developed  on  a 
dough  brake  (sobadora)  after  a  short  fermentation  time  of  one  to  two  hours. 
Some  bakers  felt  such  doughs  benefited  from  the  br ornate,  others  felt  if  they 
contained  bromate  they  needed  the  additional  development  contributed  by  the 
dough  brake.     One  of  our  tasks  was  to  determine  if  composite  flour  doughs 
containing  bromate  needed  additional  development  beyond  that  normal  to  marraqueta 
production. 

Cost 


In  the  initial  stages  of  the  project,  potassium  bromate  became  the  key  dough 
improver  necessary  to  strengthen  doughs  carrying  5  to  10%  non-wheat  flours. 
It  was  the  dough  conditioner  of  choice  because  it  was  the  least  expensive, 
adding  only  0.1%  to  the  cost  of  a  quintal  of  flour.     Ascorbic  acid  was  2  to 
4  times  more  costly  due  to  a  higher  usage  level  and  a  higher  material  cost. 
The  surf actant -type  dough  conditioners  were  considerably  more  expensive  at 
the  effective  use  level  adding  2  to  3%  to  the  flour  cost. 

Safety 

As  the  project  developed  with  potassium  bromate,  some  concern  was  expressed  as 
to  its  safety  for  humans.     Copies  of  reports  on  toxicity  studies  conducted 
in  England  were  made  available  in  English  with  Spanish  translations  of  summaries. 
Additional  references  to  FAO  Codex  standards  were  supplied  along  with  observations 
on  the  long  history  of  use  of  bromate  in  the  United  States  and  other  countries 
with  no  adverse  effects  demonstrated  in  human  health.     These  studies  failed  to 
convince  the  decision  makers  in  Bolivia  as  to  its     safety  at  the  levels  we  would 
be  using  (20-40  ppm)  in  the  flour.     They  eventually  opted  for  ascorbic  acid  at 
100  to  150  ppm  added  at  the  flour  mill,  with  the  surfactant-type  dough 
conditioners  to  be  the  choice  of  the  baker. 


Function 


Dough  oxidizing  agents,  potassium  bromate  and  ascorbic  acid,  proved  effective 
in  counteracting  most  of  the  dilution  effects  of  up  to  10%  non-wheat  flour  in 
laboratory  tests.     However,  initial  bakery  trials  showed  they  did  not  overcome 
all  the  handling  shock  associated  with  commercial  systems,  even  in  the  labor 
intensive  systems  predominant  in  Bolivia.     Individual  dough  pieces  are  often 
handled  2  to  3  times  between  make-up  and  baking.     Typically,  hand  or  machine- 
molded  doughs  are  proofed  on  cloth-covered  wooden  boards,  then  transferred  to 
an  oven  peel,  slashed  with  a  razor  blade  to  provide  the  typical  french  bread 
cut,  then  slid  into  an  oven.     Handling  is  rapid  and  not  gentle.     The  baker  tends 
to  push  his/her  fingers  firmly  into  the  dough  while  slashing  the  top  with  the 
other  hand.     When  the  doughs  are  slid  from  the  peel  onto  the  hearth  of  the  oven, 
the  movement  is  sudden,  to  aid  transfer,  and  many  doughs  collapse  noticeably. 
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similar  to  that  exhibited  by  shocked  doughs  on  conveyor  belts  in  highly 
mechanized  systems.     Dough  conditioners,  which  impart  strength  for  the  mechan- 
ized systems, also  proved  helpful  in  the  hand  operated  bakery  providing  toler- 
ance against  abuse  and  enhancing  volume  potential. 

Dough  improvers,  known  to  complex  with  proteins  during  dough  mixing,  yield  their 
maximum  effect  in  well-developed  doughs.     In  Bolivia,  this  concept  is  important 
because  many  bakeries  have  slow  mixers  which  do  not  develop  gluten  strength  to 
the  optimum  for  maximum  performance.     Some  doughs  have  additional  development  by 
hand  kneading  or  by  several  passes  through  the  dough  brake,  usually  after  fermen- 
tation.    In  general,  marraqueta  doughs  do  not  receive  additional  development 
beyond  that  imparted  by  the  slow  mixer. 

To  demonstrate  the  effect  of  dough  development  on  dough  conditioner  function, 
laboratory  tests  were  conducted  using  a  composite  flour  containing  optimum 
potassium  bromate,  with  and  without  the  dough  conditioner,  SSL.     Loaf  volume 
response  to  potassium  bromate  was  somewhat  improved  with  dough  development 
(1700  to  1750  cc  volume).     Response  to  SSL  was  markedly  improved  (2050  to 
2620  cc  volume).     Without  dough  development,  the  SSL  improved  loaf  volume 
over  that  with  bromate  alone,  2050  vs.   1700  cc,  demonstrating  a  significant 
effectiveness  in  minimally 
developed  doughs. 

SSL  Levels 

The  effectiveness  of  surfactant-type  dough  conditioners  in  successful  application 
of  composite  flour  technology  is  well  documented  worldwide.     A  major  factor 
limiting  applications  in  developing  countries  is  its  cost  which  can  add  2  to  5% 
to  the  price  of  a  sack  of  flour.     This  increase  becomes  more  significant  to  the 
baker  of  price  controlled  products  where  the  additional  cost  cannot  be  passed 
on  to  the  consumer. 

Initial  experimentation  and  testing  of  composite  flours  in  Bolivia  assessed 
dough  conditioner  response  at  the  0.5%  level,  prevelant  in  U.S.  commercial 
applications  and  in  P.L.  480  soy-fortified  flour.     In  laboratory  tests  in  La  Paz 
at  12,000  ft.  elevation  above  sea  level,  composite  flour  marraquetas  with  0.5% 
SSL  had  such  high  volumes  that  they  were  not  acceptable  to  the  consumer. 
Subsequent  studies  indicated  a  level  between  0.2  and  0.3%  was  sufficient  with 
10%  non-wheat  flours.     Below  0.2%,  bread  improvements  were  marginal.  Final 
recommendations  suggested  at  least  0.2%  SSL  as  the  most  cost  effective  level 
of  addition.     This  could  be  added  at  the  mill  with  current  feeder  technology 
or  could  be  added  by  the  baker  at  dough  mixing.     For  this  project,  the  additions 
were  made  at  the  bakeries. 


Crumb  Problem 

A  typical  defect  exhibited  in  pan  breads  in  the  altiplano  area  of  Bolivia  is  a 
weak  or  torn  crumb  area  about  1  to  2  cm  below  the  top  crust  and  parallel  to  it. 
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While  not  produced  by  the  same  causes,  it  is  similar  to  crust  separation 
occurring  when  excess  vacuum  is  used  to  depan  bread  in  mechanized  systems. 
It  occurs  during  cooling  when  the  fragile  crumb  contracts  pulling  away  from 
the  more  rigid  crust.     It  is  a  more  common  fault  in  the  high  altitude  regions 
than  in  the  tropical  lowlands.     Doughs  expand  more  during  baking  at  12-13,000 
ft.  due  to  the  low  atmospheric  pressure  and  reach  a  lower  internal  temperature 
(87  to  88°  C)  limiting  heat  setting  of  the  protein-starch  structure.  Both 
factors  contribute  to  a  more  delicate  crumb  with  less  cohesive  strength,  thus 
vulnerable  to  tearing  during  the  rapid  cooling  contraction  in  the  high,  dry 
climate . 

Experiments  with  composite  flours  and  dough  conditioners  indicated  that  both 
the  non-wheat  flours  and  the  dough  conditioners  markedly  improved  this  problem, 
essentially  eliminating  it.     Dough  oxidizing  agents  and  surfactants  presumably 
acted  by  strengthening  the  crumb  structure  through  their  interaction  with 
proteins.     Such  effects  have  been  documented  in  world  literature  on  scientific 
studies  of  dough  improving  agents.     When  the  non-wheat  flours  were  present 
without  dough  conditioners,  they  also  eliminated  the  torn  crumb  structure. 
The  reasons  are  not  apparent  except  that,  without  the  improvers,  the  non-wheat 
flours  diminished  loaf  volume.     Perhaps  the  more  compact  crumb  was  less 
vulnerable  to  tearing. 

Laboratory  Tests.     Laboratory  baking  trials  were  initiated  in  February  1979 
to  test  the  new  equipment  and  to  train  the  DGNT  scientists.     Wheat  and  non-wheat 
flours  were  test-baked  during  several  visits  of  the  WRRC  baking  technologist 
and  at  many  other  times  by  the  DGNT  scientists  in  a  host  of  experiments  related 
to  this  and  to  other  projects  of  the  DGNT. 

Ingredients 

All  traditional  bread  ingredients  used  in  the  baking  trials  had  been  processed 
in  Bolivia.  With  the  exception  of  wheat,  which  is  imported,  all  raw  materials 
were  produced  in  Bolivia.  Granulated  sugar  and  salt  were  refined  products  but 
had  a  coarser  particle  size  than  similar  products  in  the  United  States. 
Yeast,  produced  in  a  plant  in  La  Paz,  was  available  as  the  fresh  compressed  or 
active  dry  product.  Generally,  the  fresh  compressed  yeast  is  limited  to  the 
market  area  within  30  minutes  by  air  or  land  transport  from  La  Paz. 

Wheat  Flour 


Most  of  the  wheat  flour  consumed  in  Bolivia  is  milled  in  17  rollermills  situated 
throughout  the  country.     Wheat  is  imported  and  is  typically  represented  by 
U.S.  Hard  No.  2.     At  the  beginning  of  this  project,  the  legal  extraction  rate 
for  flour  was  72%.     In  1979,  a  new  government  changed  the  legal  maximum  to  7  6% 
extraction.     Flour  is  sold  in  100  pound  cloth  bags.     One  sack  is  a  quintal 
which  weighs  4  5.359  Kg,  usually  rounded  off  to  46  Kg  for  calculating  bakers 
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percentages.  Proximate  analysis  of  several  flours  used  in  this  project 
were  as  follows: 
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These  flours  were  unbleached  and  did  not  contain  maturing  agents,  vitamins, 
minerals  or  enzymes. 

Soy  Flour 

Food  grade  soy  flour  is  not  commercially  available  in  Bolivia.     A  major  goal  was 
to  encourage  the  establishment  of  processing  facilities  that  would  provide 
defatted  soy  flour  for  composite  flours  and  for  other  food  needs.     Another  AID- 
supported  project  in  Cochabamba  was  developing  marketing  aspects  for  whole  soy 
beans.     Both  projects  developed  a  keen  awareness  of  soy  potential  in  the 
processors  and  in  the  consumers  alike. 

Soy  flours  for  test  baking  were  prepared  in  the  DGNT  laboratory  from  defatted 
soy  bean  meal  provided  by  SAO  (Sociedad  Aceitera  del  Oriente),  a  soy  oil 
processor  in  Santa  Cruz,  Bolivia.     Flours  were  prepared  by  a  laboratory 
method  developed  during  the  technical  assistance  visit  of  Dr.  Walter  Wolf  of 
NRRC,  a  sister  laboratory  to  WRRC,  located  in  Peoria,  Illinois.     After  auto- 
claving  and  rollermilling ,  the  flour  that  passed  through  a  100  mesh  sieve 
(including  coarser  fractions  remilled)  was  used  for  baking.     See  Section  E, 
page  32,  of  this  report  for  methods  and  non-baking  aspects  of  the  soy  flour 
situation  in  Bolivia. 

Baking  tests  compared  the  DGNT  produced  soy  flour  with  3  commercial  US  defatted 
soy  flours  representing  the  full  range  of  toasting  treatments.     The  loaf  volume 
results  were  essentially  similar  for  all  soys  and  indicated  a  positive  response 
to  potassium  bromate  at  the  40  ppm  level  in  5%  soy  additions.     Subsequent  trials 
with  other  wheat  flours  indicated  30  to  40  ppm  of  potassium  bromate  or  100  ppm 
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ascorbic  acid  was  necessary  for  5  or  6%  soy  flour  when  it  was  the  only  non- 
wheat  flour  in  the  blend. 

Additional  tests  compared  baking  results  of  composite  flours  containing  DGNT 
soy  flour  with  blends  containing  rice  or  quinoa.     These  tests  indicated  that 
lower  levels  of  soy  (5%)  could  be  added  in  a  blend  to  yield  bread  quality 
equivalent  to  10%  rice  or  quinoa  or  100%  wheat  flour  bread;  the  latter  baked 
without  dough  conditioners,  the  composites  containing  20  ppm  potassium  bromate. 

Further  tests  with  Bolivian  soy  flour  in  combination  with  rice  or  quinoa, 
(usually  5%  of  each)  indicated  the  need  for  SSL  or  another  surfactant-type 
dough  strengthener  with  the  oxidizing  agent.     This  observation  followed  with 
all  combinations  at  the  10%  level  or  greater. 

Because  the  hulls  are  not  removed  in  the  initial  oil  seed  crushing  process, 
the  Bolivian  soy  flour  tended  to  have  a  darker  color  than  US  products  at  compar- 
able PDI  values.     The  bread  crumb  was  somewhat  darker  with  soy.     However,  no 
off-flavors  were  detected  in  the  flours  or  breads  made  with  Bolivian  soy  flours. 

Rice  Flour 


Rice  flour  is  not  a  commercial  product  in  Bolivia  and  was  produced  especially 
for  this  project.     Initial  tests  were  made  on  flours  prepared  in  a  laboratory 
roller  mill  (Brabender  Jr.).     Two  commercial  wheat  flour  mills  were  subsequently 
used  to  produce  larger  quantities  of  rice  flour.     The  first  tests  compared  the 
laboratory  product  with  a  commercial  U.S.  rice  flour  in  composite  flour  blends 
containing  10%  rice  with  and  without  potassium  bromate.     The  slightly  higher 
loaf  volumes  with  the  U.S.  rice  flour  were  not  significant.     More  important  was 
the  response  of  both  10%  rice  flour  blends  to  40  ppm  potassium  bromate  yielding 
volumes  comparable  to  those  obtained  with  wheat  flour  baked  in  the  same  formula 
without  bromate. 

An  important  physicochemical  difference  between  the  two  rices  was  their  esti- 
mated BEPT  ( bir efringent  end-point  temperature)  of  the  starch  (62°  C.  for  U.S. 
rice;  67°  C.  for  DGNT  rice).     This  starch  gelatinization  characteristic  can  be 
important  if  large  quantities  of  rice  flour  are  used  in  composite  flour  blends. 
Research  at  WRRC  has  shown  that  rice  flours  with  low  gelatinization  temperatures 
(BEPT  below  65°  C)  and  low  amylose  values  (below  20%)  give  soft  texture  to 
bread  crumb.     In  the  U.S.,  these  characteristics  are  typically  represented  by 
short  and  medium  grain  rices  which  have  soft,  sticky  characteristics  as  cooked 
whole  kernels.     The  U.S.  rice  flour  tested  in  Bolivia  had  these  characteristics. 
These  contrast  with  characteristics  of  long  grain  rices  which  generally  have 
BEPT  temperatures  above  70°C  and  amylose  values  above  20%.     They  impart  a 
sandy  characteristic  to  the  texture  of  baked  products. 

The  Bolivian  rice  flour  used  in  these  experiments  had  a  BEPT  that  was  inter- 
mediate between  those  commonly  found  in  the  U.S.  (67°C)  and    an  amylose  content 
of  24%,  similar  to  U.S.  long  grain  rices.     Other  Bolivian  rices  examined  had 
BEPT's  of  69° C.     In  general,  Bolivian  rices  studied  were  more  typical  of  long 
grain  varieties  in  kernel  length  and  physicochemical  characteristics.  Two 
Bolivian  scientists  detected  a  softer,  more  pleasant  crumb  characteristic  in  the 
breads  containing  the  U.S.  rice  flour  milled  from  short  and  medium  grain  rices. 
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Quinoa 


Chenopodium  quinoa  Willd  is  the  most  common  species  of  quinoa  (key  no  a)  grown 
and  consumed  throughout  the  high  Andean  countries.     Other  Chenopodiacea  grow 
wild  but  this  species  is  cultivated  and  apparently  has  been  since  ancient  times. 
Seeds  have  been  found  in  the  pre-Inca  r  uins  of  Tihuanaco,  a  10,000  year  old 
center  of  culture  located  near  Lake  Titicaca  at  13,000  feet  altitude. 

The  unique  food  aspects  of  quinoa  are  it's  protein  content  (11-14%),  high  lysine 
content  (6.5%  of  protein),  and  extremely  small  starch  granules  (about  1  micron 
diameter)  containing  about  20%  amylose  and  a  BEPT  of  55° C.     The  harvested 
seeds  are  small  (about  2mm).     The  germ  or  embryo  is  located  in  an  equatorial 
groove  surrounding  approximately  3/4  of  the  seed.     A  large  portion  of  the  total 
seed  protein  is  located  in  the  germ.     The  four  pericarp  layers  comprising  the 
seed  coat  contain  significant  levels  of  saponins  which  must  be  washed  out  before 
cooking  to  eliminate  the  bitter  taste.     Some  so-called  sweet  quinoas  need 
less  washing  because  they  contain  no  saponins  or  saponins  that  are  not  bitter. 
Scientists  working  in  the  field  believe  the  sweet  quinoas  contain  saponins  but 
at  a  very  low  level.     People  who  have  been  eating  quinoa  for  centuries  have  no 
endemic  disorders  which  would  implicate  quinoa. 

Baking  tests  with  quinoa  were  concerned  with  it's  functional  effects  in  wheat 
based  composite  flours  and  the  need  for  dough  additives.    While  there  was  a 
decrease  in  loaf  volume  of  breads  with  5  and  10%  quinoa,  it  could  be  counter- 
acted with  potassium  bromate  added  at  20  or  40  ppm  to  produce  breads  similar 
to  wheat  bread  without  dough  additives.     Subsequent  commercial  trials  suggested 
10%  non-wheat  flour  blends  should  have  surfactant-type  dough  conditioners  in 
addition  to  the  oxidizing  agent.     In  final  bakery  trials,  8%  quinoa  with  100  ppm 
ascorbic  acid  was  successfully  used  in  composite  flour  blends  for  the  tests  in 
the  Altiplano. 

Quinoa  flours  did  not  present  any  unusual  problems  in  composite  flour  breads 
beyond  that  expected  by  the  dilution  effect.     Dough  absorption  adjustments 
were  minor  or  non-existant  for  quinoa  additions.     The  flour  was  whiter  than 
wheat  flour  but  had  a  grey  cast  (compared  to  yellow  in  wheat  flour).     At  the 
10%  level  of  addition  the  bread  crumb  was  whiter  with  slight  grey  overtone. 

Commercial  Bakery  Trials.     The  first  bakery  trials,  after  initial  testing  in  the 
DGNT  laboratory,  were  held  in  mechanized  bakeries  in  a  suburb  of  La  Paz  and  in 
Santa  Cruz,  comparing  composite  flour  performance  at  two  altitudes  (12,000  feet 
and  1,350  feet)  and  in  two  climates  (early  winter  and  tropical). 

In  La  Paz,  composite  flour  blends  contained  soy  or  soy  plus  rice  or  quinoa. 
In  Santa  Cruz,  soy  and  rice  were  tested  separately  and  in  combination.  Quinoa 
was  omitted  because  it  is  not  a  traditional  cereal  in  the  tropical  regions. 
Corn  flour  had  not  yet  been  considered  for  the  project.     Details  of  blend 
preparations  and  trials  are  given  in  appendix  B-18. 
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La  Paz  Highlights 


These  trials  confirmed  laboratory  tests  on  the  usefulness  of  20-30  ppm  of 
potassium  bromate  In  conjunction  with  0.3%  SSL  for  production  of  breads  from 
composite  flours  containing  5  to  15%  non-wheat  flours.     The  addition  of  5%  soy 
flour  enhanced  crust  color  such  that  the  baker  associated  it  favorably  with 
the  rich  golden  brown  color  of  breads  containing  fat. 


Santa  Cruz  Highlights 

The  results  paralleled  those  in  La  Paz  with  one  exception.     This  was  the  first 
commercial  trial  testing  a  blend  without  surfactant-type  dough  conditioners. 
Blend  //3  (Appendix  B-18,  page  20)  contained  30  ppm  potassium  bromate  in  a 
10%  non-wheat  composite  flour  (5%  soy  and  5%  rice).     Marraqueta  volumes  were 
only  slightly  less  for  this  blend  than  for  the  baker's  100%  wheat  flour  daily 
production.     Of  more  concern  to  the  12  bakers  in  attendance  was  the  lack  of 
boldness  in  the  break  and  shred  at  the  cut  surface.     The  same  blend  with  0.3% 
SSL  and  all  the  other  blends  tested  yielded  rolls  with  very  high  volumes  and 
bold,  appetizing  breaks.     They  crackled  in  the  hand  when  gentle  pressure  was 
applied  to  the  cooled  roll. 

These  bakers  suggested  additional  dough  development  by  hand  kneading  or  by  a 
dough  brake  (sobadora).     Laboratory  testing  supported  this  observation  that 
oxidizing  agents  give  maximum  effectiveness  in  well  developed  doughs.  Later 
commercial  trials  showed  that  5  to  8%  of  a  non-wheat  flour  could  be  carried  by 
the  wheat  with  dough  strengthening  provided  only  by  an  oxidizing  agent  in  well 
developed  doughs.     When  10%  or  more  non-wheat  flour  was  present,  quality  was 
marginal  unless  a  surf actant -type  dough  conditioner  was  used  to  supplement  the 
oxidizing  agent. 

Comparison 

Major  differences  in  bread  production  and  quality  criteria  in  the  two  locations 
related  to  climate  as  well  as  altitude  e.g.,  dry  and  cold  in  La  Paz,  hot  and 
and  humid  in  Santa  Cruz.     La  Paz  bakers  use  higher  dough  absorptions,  up  to  75% 
In  some  locations,  to  counteract  drying  effects  of  atmosphere  during  mixing  and 
baking.     Some  Santa  Cruz  bakers  were  observed  using  as  little  as  50%  dough 
absorption.     Baked  rolls  showed  the  Influence  of  altitude.     With  essentially 
similar  doughs  into  the  oven.  La  Paz  doughs  expanded  more,  giving  higher  volumes 
especially  when  dough  str enghteners  were  used.     The  Santa  Cruz  products  while 
of  good  volume  had  a  relatively  more  compact  grain  which  they  preferred  in  that 
area . 
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Final  Commercial  Bakery  Trials,  November  1980.     In  September  1980,  composite 
flours  for  bakery  and  pasta  trials  were  produced  in  a  demonstration  at  the 
La  Inglesa  Mill  (see  Section  L) .     Several  sacks  of  the  appropriate  blends  for 
baking  were  shipped  to  the  three  demonstration  cities  as  follows: 


BLEND 


LA  PAZ 


SANTA 
CRUZ 


COCHABAMBA 


8%  Qui  noa 
5%  Soy 

5%  Soy/ 5%  Corn 


X 
X 
X 


X 
X 


X 
X 


The  principal  objective  of  these  trials  was  to  demonstrate  the  functionality  of 
composite  flours  for  producing  marraquetas  in  mechanized  and  in  artisan  bakeries. 
The  three  locations  chosen  represented  three  different  altitudes  and  climates 
and  a  range  of  baking  conditions.     All  were  large  cities  which  had  active 
bakers'  associations.     The  demonstrations  served  to  introduce  the  composite  flour 
concept  and  its  technology  to  the  several  local  bakers  who  attended  the  demon- 
strations each  day.     Their  presence  and  interest  provided  a  keen  interchange 
of  ideas  with  DGNT  and  WRRC  scientists. 

Prior  to  bakery  trials,  the  blends  were  analysed  for  ascorbic  acid  and  test-baked 
at  the  DGNT  laboratory.     Proximate  analyses  were  determined  at  WRRC. 


BLEND  MOISTURE  PROTEIN^      ASH  ASCORBIC  ACID  BREAD 

%  %  %_  PPM 

DRY  BASIS 


100%  wheat  flour 
5%  soy 

5%  soy/ 5%  corn 
8%  q  ui  noa 


11.95 
11.36 
11.33 
11.33 


13.96 
16.82b 

15.16 
13.78 


0.68 
1.21^ 

1.18 
0.80 


0 

100 
119 
20 


Excellent 
Excellent 
Fair 
Poor 


a.  Nitrogen  X  6.25 

b.  These  values  would  indicate  that  soy  flour  addition  was  between  5.7  and  6.0%. 


The  ascorbic  acid  (AA)  determination  indicated  the  required  100  ppm  was  present 
in  the  soy  and  the  corn/soy  blends  but  only  20  ppm  was  in  the  quinoa  blend. 
Upon  inquiry  we  learned  that  the  quinoa  blend  was  the  first  produced  and  before 
the  ascorbic  acid  feeder  was  operating  properly.     Baking  tests  in  the  laboratory 
confirmed  the  AA  deficiency  and  its  correction  with  80  to  100  ppm  added  to  the 
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flour  at  dough  mixing  time.     Laboratory  baking  results  were  excellent  for  the 
5%  soy  blend,  but  only  fair  for  the  5%  corn/ 5%  soy  blend  which  was  significantly 
improved  with  0.2%  SSL.     To  provide  for  its  inclusion  in  tests,  packets  of  46  g 
of  SSL,  sufficient  for  1/2  quintal  batches  were  prepared  for  adding  at  the  mixer. 
Since  the  quinoa  blend  was  demonstrated  only  in  La  Paz,  the  necessary  ascorbic 
acid  addition  was  blended  with  a  portion  of  the  composite  flour  in  the  laboratory, 
then  mixed  with  the  remainder  of  the  test  sample  in  the  bakery. 

To  provide  continuity  in  the  daily  production  of  composite  flour  breads,  a  baker 
from  an  artisan  shop  in  La  Paz  was  hired  to  accompany  the  team  members  in  all 
three  cities.     He  was  responsible  for  organizing  the  ingredients,  dough  make-up, 
oven  scheduling  and  baking.     On  the  first  day  in  each  city,  the  team  conducted 
preliminary  baking  tests  without  the  local  bakers  present  to  acquaint  themselves 
with  and  to  determine  optimum  baking  conditions  in  each  situation.     The  major 
adjustment  was  water.     In  general,  the  La  Paz  baker,  accustomed  to  a  dry  climate, 
tended  to  use  more  absorption  water  than  the  bakers  in  tropical  Santa  Cruz. 
Absorption  was  decreased  after  initial  trials.     The  blends  varied  in  absorption 
as  follows : 


5%  soy 

5%  corn/ 5%  soy 
8%  quinoa 


53  to  70%  water 
65  to  76% 
60  to  66% 


In  the  tests,  the  formulas  of  the  local  bakers  were  adopted.     The  following  are 
the  ranges  used  for  each  ingredient  in  each  location.     These  percentages  are 
estimated,  since  no  precise  measurements  were  possible  with  the  flour  and 
water . 


La  Paz  Santa  Cruz  Cochabamba 


Flour  Blend  5  to  25  Kg  5  to  23  Kg  23  Kg 

Yeast  0.5  to  2%  0.22  to  0.5%  0.65  to  1.1% 

Fresh  Compressed  Active  Dry  Active  Dry 

Sugar  2.0%  2  to  2.2%  0.6  to  6.5% 

Salt  0.5  to  1.6%  1.0  to  1.6%  1.1  to  1.5% 

Water  60  to  76%  60  to  76%  53  to  70% 


As  mentioned  earlier,  all  blends  contained  100  ppm  ascorbic  acid.     The  dough 
conditioner,  SSL,  was  added  at  the  bakery  to  some  of  the  5%  corn/ 5%  soy  blends. 
With  few  exceptions,  the  baking  results  were  excellent.     The  marraquetas  were 
equal  to  the  locally  produced  rolls  in  respect  to  dough  handling  characteristics, 
bread  volume  and  general  appearance.     The  internal  color  was  always  darker  with 
soy  and  corn  and  slightly  lighter  with  the  quinoa.     The  main  exception  to  good 
quality  was  the  5%  corn/ 5%  soy  blend  when  it  was  baked  without  SSL.  This 
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blend  not  only  had  a  10%  dilution  of  the  wheat  flour  with  the  non-wheat  flours, 
but  also  carried  5  to  6%  more  water  due  to  the  extra  absorption  demanded  by 
the  pregelatinized  corn  flour.     Trials  with  SSL  indicated  that  the  0.2%  level 
was  sufficient  to  overcome  most  of  the  problems. 

From  the  flavor  standpoint,  all  breads  were  acceptable.  Bakers  could  detect 
quinoa  but  did  not  object.  They  could  not  detect  soy  or  corn  flavors.  Some 
noted  preferences  for  more  or  less  sugar  or  salt,  but  no  off-flavors  were  noted. 

Between  15  to  30  local  bakers  attended  each  demonstration.     Always  included  was 
the  president  of  the  local  Bakers'  Association  in  the  demonstration  city. 
The  National  President  of  the  Bolivian  Bakers'  Association,  Sr.  Sever o  Lucana, 
traveled  with  the  team  to  each  city.     At  each  bakery,  he  introduced  the  team 
and  explained  the  demonstration  process.     A  DGNT  scientist  then  explained  the 
project  and  the  details  of  the  day's  work. 


La  Paz  Trials 


The  first  of  the  final  trials  were  held  in  a  fully  mechanized  bakery  at  the 
Fleischmann' s  Baking  School  located  in  Industrias  Venado ,  S.A. ,  the  yeast 
company  in  La  Paz  (12,000  feet  elevation).     Trials  followed  in  two  artisan 
shops,  one  in  La  Paz  and  the  other  in  the  altiplano  suburbs  at  13,000  feet 
elevation.     The  locations  and  blends  tested  were: 


Mechanized   Artisan 

  1  2 

8%  quinoa,  92%  wheat 

5%  soy,  95%  wheat 

5%  corn,  5%  soy,  90%  wheat 


X 
X 


X 
X 


The  visiting  bakers  could  detect  the  quinoa  odor  and  flavor  but  did  not  object. 
Quinoa  is  a  familiar  food  in  this  locality.     They  could  not  detect  the  soy  flour 
in  the  5%  soy  blend,  commenting  it  was  similar  to  their  100%  wheat  flour  bread. 
It  should  be  noted  that  this  lot  of  soy  flour  was  darker  than  lots  previously  used 
and  might  have  contributed  noticeable  color  to  the  product.     However,  at  this 
point  in  time,  the  bakers  were  receiving  very  high  extraction  flour  from  the  mills, 
thus  were  becoming  accustomed  to  off-white  crumb,  which  was  not  unduly  changed  by 
the  soy. 

In  the  mechanized  shop,  doughs  were  developed  with  a  dough  brake  after  fermenta- 
tion, or  with  a  Hobart-type  mixer  equipped  with  a  dough  hook.     Excellent  products 
were  obtained.     In  the  first  artisan  shop,  the  lack  of  dough  development  was 
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reflected  in  products  with  rough  crust  appearance,  some     irregular  shapes, 
and  lack  of  boldness  in  the  break  and  shred.     Otherwise,  volumes  were  similar 
to  the  bakers  100%  wheat  breads. 

In  the  second  artisan  shop,  a  portion  of  the  5%  corn/ 5%  soy  blend  was  hand- 
kneaded  after  2-1/2  hours  fermentation.     This  blend  gave  reasonably  good  bread 
volumes  without  kneading;  they  were  markedly  improved  with  the  10  minutes  of 
hand-kneading  demonstrating  the  increased  effectiveness  of  the  SSL  with  dough 
development . 

This  was  the  first  commercial  test  with  a  blend  containing  the  pr egelatinized 
corn  flour.     Dough  absorption  determined  by  the  baker  was  6  to  12%  higher 
than  for  the  5%  soy  or  8%  quinoa  blends,  thus  creating  an  additional  demand 
on  the  carrying  capacity  of  the  wheat  flour.     These  doughs  were  softer  and 
later  trials  without  SSL  showed  the  need  for  the  surfactant  type  dough 
conditioner.     While  the  corn/ soy  bread  volumes  and  appearance  were  acceptable 
to  these  bakers,  they  expressed  concern  with  the  heavy  scaling  weight  of  dough 
necessary  to  compensate  for  the  water  loss  during  baking  and  cooling.  Generally 
the  bakers  in  La  Paz  and  other  high  altitude  cities  add  considerably  more 
water  during  dough  mixing  to  counteract  the  high  evaporation  losses  occurring 
at  every  stage  of  the  process.     One  baker  estimated  that  a  marraqueta  scaled 
to  provide  75  g  baked  bread  would  lose  approximately  20  g  water  in  the  oven,  5 
grams  during  cooling  and  8  grams  during  selling.     The  legal  minimum  baked  weight 
for  this  price  controlled  bread  does  not  have  a  moisture  requirement. 

Santa  Cruz  Trials 


The  artisan  and  the  mechanized  bakeries  were  both  located  within  the  city  of 
Santa  Cruz  at  1350  feet  elevation.     The  5%  soy  and  the  5%  corn/ 5%  soy  blends 
were  tested.     DGNT  scientists  made  the  decision  to  test  these  blends  without 
SSL  or  any  other  surfactant  additive.     During  the  previous  year,  the  Santa  Cruz 
bakers  had  seen  successful  demonstrations  of  the  effectiveness  of  these 
additives.     On  the  first  day  in  preliminary  trials,  using  artisan  methods  and 
5  Kg  batches,  the  corn/ soy  blend  was  tested  with  and  without  SSL.     A  few 
visiting  bakers  did  note  the  effectiveness  of  the  SSL. 

Active  dry  yeast  is  used  in  Santa  Cruz.     It  is  started  in  a  portion  of  the  water, 
with  some  sugar  and/or  flour  added,  for  about  15  minutes  before  mixing  with  the 
other  ingredients. 

In  the  artisan  bakery,  the  5%  soy  blend  had  good  volume  but  the  5%  corn/5%  soy 
blend  gave  less  volume  than  typical  for  this  shop  with  their  100%  wheat  flours. 
This  reflected  the  lack  of  dough  development  and  the  absence  of  SSL,  the 
surfactant  dough  improver.     Color  and  flavor  were  quite  acceptable  to  the  bakers. 

In  the  mechanized  bakery,  an  open  bowl  artofex-type  mixer  (Pensotti)  was  used 
for  both  doughs.     Some  development  occurred  which  was  supplemented  by  a  dough 
brake  after  2-1/4  hours  fermentation.     The  5%  soy  blend  was  judged  by  the  bakers 
to  have  acceptable  volume  and  color  with  bold  breaks,  whereas  the  5%  corn/ 5%  soy 
blend  gave  less  than  the  standard  volume  for  this  shop  and  less  bold  breaks. 
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In  both  trials  in  Santa  Cruz,  the  lack  of  a  suitable  dough  conditioner  was 
reflected  in  the  poorer  baked  volumes  and  cut  appearance  of  the  breads  made 
from  the  5%  corn/ 5%  soy  blend.     As  in  La  Paz,  the  higher  dough  absorption  with 
the  pregelatinized  corn  flour  in  the  blend  was  of  concern  because  it  created 
heavier  crumb  in  the  breads.     Evaporation  losses  were  not  a  problem  in  this 
humid  climate. 


Cochabamba  Trials 


Only  one  bakery  was  used  in  Cochabamba.     It  was  located  in  the  city  at  an 
altitude  of  about  8000  feet  and  was  a  mechanized  shop.     On  the  first  day,  all 
the  equipment  was  used  to  achieve  maximum  dough  development.     On  the  second 
day,  doughs  were  mechanically  mixed  with  subsequent  processing  by  hand  to 
simulate  an  artisan  shop.     The  5%  soy  and  the  5%  corn/ 5%  soy  blends  were  both 
tested  each  day.     The  corn/ soy  blend  was  baked  with  and  without  SSL,  providing 
an  excellent  opportunity  to  demonostrate  the  need  for  and  effectiveness  of  this 
type  of  dough  conditioner  to  a  group  of  bakers  who  had  not  been  previously 
introduced  to  the  composite  flour  concept. 

Mechanized  Procedure:     All  doughs  (23  Kg  flour  basis)  were  mixed  in  a  large 
open  bowl,  German  mixer  having  an  arm  that  was  stationary  during  blending  of 
ingredients,  then  moved  up  and  down,  folding  the  rotating  dough  onto  itself. 
Some  development  occurred  which  was  supplemented  by  a  dough  brake  after  2  to 
2-1/2  hours  fermentation.     Doughs  were  hand  scaled  and  molded,  proofed  and 
baked  in  a  metal  hearth  oven,  directly  on  the  hearth  and  also  on  trays. 

The  best  volume,  color  and  boldness  of  break  was  obtained  with  the  5%  corn/ 
5%  soy  blend  containing  SSL.     Bakers  were  impressed  with  the  contrast  for  the 
same  blend  baked  without  SSL.     The  5%  soy  blend  (without  SSL)  has  good  volume 
equal  to  this  shop's  standard  wheat  bread.     However,  the  surface  breaks  were 
lacking  boldness,  possibly  due  to  an  extremely  low  absorption  (53%)  compared 
to  65%  used  the  second  day  with  more  success. 

Artisan  Procedure:     The  dough  brake  was  eliminated  to  minimize  development, 
otherwise  the  procedure  was  as  described  above.     Absorption  was  about  65% 
for  the  5%  soy  blend  and  70%  for  the  corn/soy  blend  which  also  contained  SSL 
based  on  the  previous  day's  success.     Both  products  were  excellent.  Bakers 
were  impressed  with  overall  results,  with  bread  volumes,  color  and  general 
appearance  of  the  marraquetas  with  the  dough  conditioners. 

These  Cochabamba  bakers  main  concern,  which  reflected  that  of  all  the  Bolivian 
bakers,  related  to  a  constant  supply  of  good  quality  flour  with  the  proper 
levels  of  non-wheat  flours  and  dough  improvers.     Because  they  are  closer  to 
the  customers  complaints,  they  feel  they  inherit  the  millers  problems  and  must 
correct  for  any  lack  of  quality  control  on  the  millers  part. 
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Summary.     At  this  point,  the  Bolivian  bakers  appear  ready  to  accept  composite 
flours  and  new  dough  improvers  such  as  ascorbic  acid  and  SSL.     They  already 
have  access  to  AA.     Small  samples  of  SSL,  left  from  the  baking  tests,  were 
given  to  those  interested  in  further  trials  in  their  own  bakeries. 

Successful  marketing  practices  for  SSL  and  other  surfactant  dough  improvers 
should  include  a  distribution  center  in  La  Paz  rather  than  in  the  tropical 
cities.     Research  at  WRRC  has  shown  deterioration  of  functional  properties  in 
some  surfactants  when  stored  at  high  temperature  and  high  humidity.     Part  of 
this  is  due  to  chemical  breakdown,  and  part  to  caking  of  the  lipid-like 
substance,  so  it  is  not  easily  disper.sible. 

Bolivian  bakers  chief  concern  seems  to  be  with  the  wheat  flour  quality  and 
the  high  extraction  level  currently  being  milled.     While  they  fear  further 
dilution  of  already  weak  flours  with  non-wheat  flours,  the  demonstrations  showed 
that  dough  improvers  can  overcome  these  problems.     Some  now  see  the  Composite 
Flour  Project  as  the  channel  by  which  the  government  can  control  the  quality  of 
the  flour  being  milled. 

In  December  19  79,  the  Bolivian  government  raised  the  legal  maximum  extraction 
rate  of  flour  from  72%  to  76%  which  resulted  in  a  significantly  darker  flour 
and,  more  important  to  the  baker,  a  weaker  flour.     From  chemical  analysis  of 
flours  and  observations  on  color  of  flour  and  bread  crumbs,  it  appears  some  mills 
might  be  producing  up  to  80%  extraction  flours.     These  have  a  higher  nutritional 
content  in  terms  of  increased  vitamins  from  the  bran  and  germ.     However,  for  the 
baker,  they  represent  poor  quality  flours  with  dark  crumb  characteristics. 

Successful  implementation  of  this  project  will  depend  on  strong  quality  control 
measures  to  insure  good  baking  flours.     In  addition  soy  flour  color  must  be 
improved  to  provide  a  lighter  product. 
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0.     Planning  for  Implementation 


Efforts  by  WRRC  to  initiate  planning  began  in  December  1979.     A  discussion 
document  was  presented  to  the  DGNT  in  February  1980.     It  was  then  expanded  and 
modified  according  to  the  February  discussion  and  additional  discussions  with 
DGNT  in  April  1980.     Formation  of  an  Interagency  Composite  Flour  Policy 
Committee  with  a  high  government  official  as  convening  and  presiding  chairman 
was  visualized  as  the  mechanism  by  which  certain  decisions  could  be  made  and 
through  which  subcommittees  could  be  appointed  to  work  out  details  and  prepare 
the  plans  on  the  diverse  activities  of  the  program.     Appendix  B-19  is  an 
information  packet  for  use  in  orientation  of  the  Policy  Committee.     It  provided: 
1)  Proposed  agenda  for  three  meetings  of  the  Policy  Committee,  2)  Objectives  of 
the  composite  flour  program,  3)  Tasks  accomplished  to  date,  (4  Tasks  remaining, 
5)  Proposed  format  of  the  implementation  plan,  6)  Diagrams  of  proposed  product 
flow,  billing  and  payments,  7)  Actions  required  to  implement  a  composite  flour 
program,  and  8)  Outline  of  tasks  for  the  Interagency  Composite  Flour  Policy 
Committee . 

While  WRRC  foresaw  a  higher  level  government  official  as  chairman  of  the  Policy 
Committee,  Ing.  Bernal,  Director,  DGNT  chose  that  job  for  himself,  a  decision 
that  basically  meant  a  continuation  of  the  project  in  the  narrower  confines  of 
the  DGNT,  a  situation  that  WRRC  was  trying  to  break  out  of.     The  effort  to 
broaden  the  base  of  the  project  was  unsuccessful. 

The  first  and  only  meeting  of  the  Policy  Committee  was  held  April  28,  1980. 
Attendance  was  by  invitation  to  the  heads  of  all  interested  parties.  Partici- 
pation came  from  MACA,  MINPLAN,  Ministry  of  Health,  other  MICT  agencies. 
Millers'  Association,  Bakers'  Association,  PAM-CORDECRUZ  (corn  processor),  CBF 
(government  corporation  operating  a  soy  processing  plant),  Farmers  Association 
of  Santa  Cruz  and  WRRC/USAID.     The  meeting  proved  to  be  informational  for  the 
participants,  but  no    working  relationships  were  established.     The  responsibility 
for  preparing  the  implementation  plan  remained  completely  a  DGNT  task.  The 
exercise  of  preparing  for  the  meeting  did  have  the  positive  aspects  of 
consolidating  progress  to  date,  looking  to  the  future  and  setting  out  new  plans 
to  complete  the  remaining  tasks  that  had  been  identified  (Appendix  B-19). 

The  flow  of  products,  billings  and  payments  for  a  composite  flour  program 
(Figure  4),  proposed  in  the  spring  of  1980,  was  based  on  the  facts  that  the  GOB 
imports  and  owns  all  wheat  products  until  sold  to  consumers  (millers  are  paid 
a  milling  fee),  and  that  the  GOB  was  subsidizing  wheat  flour  and  generally 
controlling  most  prices.     Thus  Figure  4  shows  a  GOB  agency  intimately  involved 
in  pruchases,  pa3nments  and  billings  for  non-wheat  flours.     This  allowed  the 
GOB  to  retain  control  of  prices  and  costs  and  also  to  have  a  precise  knowledge 
of  composite  flour  compliance. 

On  July  17,   1980,  General  Meza  took  control  of  the  government  in  a  military 
coup  and  on  January  10,   1981  most  subsidies  were  eliminated  and  it  was  announced 
that  Bolivia  would  move  toward  freer  markets.     Wheat  flour  subsidized  at 
$b  300/qq  ($US  12/qq)  before  the  change  rose  near  to  the  new  ceiling  price  of 
$b  610.92/qq  ($US  24.44/qq)  when  the  subsidy  was  removed.     The  approach  to  a 
composite  flour  program  also  needed  to  be  reconsidered  in  light  of  a  freer 
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market.     In  particular,  a  GOB  accounts  department,  described  in  Figure  4,  would 
not  be  needed.     The  military  coup  also  caused  the  vitamin/mineral  enrichment 
aspect  to  be  cancelled  because  of  the  withdrawl  of  much  of  the  U.S.  economic 
aid  (see  Section  V.A.) 

By  mid-January  1981,  most  of  the  planned  activities  such  as  the  demonstration 
mill  and  commercial  baking  tests  had  been  completed.     A  Bolivian  economist  had 
been  hired  November  1980  with  WRRC  financial  assistance  to  prepare  cost  studies 
for  producing  wheat  flour,  corn  flour,  an  update  on  soy  flour  (and  quinoa 
flour  if  time  was  available)  and  to  suggest  a  procedure  for  estimating  a  fee 
to  be  paid  to  millers  for  blending  composite  flours.     The  economist  proved  to 
be  irresponsible  and  these  tasks  were  not  completed.     In  addition,  no  decision 
had  been  reached  on  the  composite  flour  formulations  to  be  recommended  for 
implementation.     Considering  these  developments  and  all  information  accumulated 
in  the  project  plus  the  fact  that  WRRC  involvement  would  terminate  March  31,  1981, 
WRRC  prepared  a  recommendation  for  a  two  phase  composite  flour  implementation. 

In  the  first  phase,  to  be  implemented  as  soon  possible,  all  pasta  in  Bolivia  would 
be  formulated  with  10-25%  addition  of  pregelatinized  corn  flour.     As  part  of  the 
first  phase,  the  GOB  in  its  composite  flour  decree  would  also  stipulate  the 
fortification  of  all  wheat  flour  with  5%  defatted  soy  flour  after  about  one  year. 
This  stipulation  for  soy  fortification  was  considered  to  be  the  triggering 
mechanism  for  SAO  to  commit  the  capital  investment  for  the  needed  equipment  to 
produce  edible  defatted  soy  flour.     The  second  phase,  then,  was  the  addition  of 
5%  defatted  soy  flour  to  all  wheat  flour  at  each  mill.     Figure  5  provides  a 
schematic  flow  chart  of  the  recommended  implementation. 
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In  support  of  the  plan,  the  following  points  are  enumerated: 


Corn; 

1.  A  recent  GOB  report  noted  200,000  additional  hectares  available  for  corn 
production  in  the  Santa  Cruz  area  (February  5,   1981  quote  from  Mr.  Raul 
Soria  Ruiz,  Director  General,  Interior  Commerce).     Corn  is  also  produced 
in  the  Valles  and  Yungas. 

2.  Adequate  pr egela tinized  corn  flour  production  capacity  (45  MT  flour/24  hrs) 
is  on  line  at  PAM-CORDECRUZ  and  markets  are  needed  to  enhance  the  financial 
viability  of  the  unit. 

3.  The  comparative  prices  of  wheat  flour  and  corn  flour  at  February  1981  were 
$b  600  and  $b  482  per  quintal,  respectively. 

4.  Corn  flour  is  tradionally  less  expensive  than  wheat  flour. 

5.  The  CBPI  consumer  home  acceptance  tests  of  70/25/5  wheat /corn/ soy  pasta  in 
La  Paz,  Cochabamba  and  Santa  Cruz  indicated  very  good  acceptance. 

6.  Distribution  of  25/75  corn/wheat  and  5/5/90  corn/ soy/wheat  composite  flours 
from  the  La  Inglesa  demonstration  mill  to  pasta  manufacturers  for  testing 
were  well  received. 

7.  President  Napoleon  Pino  of  the  National  Pasta  Manufacturers'  Association 
was  favorably  inclined  (February  1981)  if  producers  were  given  flexibility 
(range  of  allowable  corn  flour  addition)  and  adequate  financial  incentives 
(no  reduction  in  the  $b  920/qq  ceiling  price  for  pastas). 

8.  Some  pasta  producers  are  already  successfully  using  pr egela tinzed  corn 
flour  with  no  consumer  complaints. 

9.  Pr egela tinized  corn  flour  for  use  in  pastas  is  accepted  in  Colombia  and 
Venezue la . 

10.  The  use  of  corn  flour  at  levels  up  to  25%  in  pastas  does  not  materially 

affect  protein  content  or  quality. 

11.  Enchanced  corn  production  is  seen  as  relieving  urban  migration,  especially 
from  the  Mairana  valley  where  the  PAM-CORDECRUZ  corn  processing  plant  is 
located.     Corn  is  generally  a  small  farmer  crop. 

12.  An  average  replacement  of  15%  of  the  wheat  flour  by  corn  flour  in  pastas 
would  require  6,075  MT  corn  flour  or  a  reduction  of  7,993  MT  wheat  for  an 
annual  import  savings  of  about  $US  2,000,000. 

13.  Implementation  of  10-25/90-75  corn/wheat  pastas  requires  no  capital 
investment  and  is  an  immediate  action  that  the  GOB  can  take  to  reduce  wheat 
imports  and  stimulate  domestic  agriculture  and  agribusiness.     It  pegs  the 
composite  flour  program  as  an  action  program  answering  real  problems  and 
should  enchance  the  chances  for  adoption  of  the  later  soy  fortification 
phases. 
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Soy 


1.  The  increasing  production  of  soybeans  from  3,400  MT  in  1973  to  52,000  MT 
in  1980  point  to  the  successful  cropping  of  soybeans.     The  GOB  irrigation 
project  "Gran  Chaco"  is  opening  as  much  as  30,000  hectares  for  oilseeds 
production  in  the  area  of  Villamontes  in  the  next  few  years  (Appendix  B-6). 
GOB  reports  and  industry  sources  have  indicated  there  is  substantial 
unused  land  in  the  area  of  Santa  Cruz  suitable  for  soybean  production.  An 
adequate  supply  of  soybeans  would  appear  to  be  assured. 

2.  Either  of  two  large  solvent  extraction  oilseed  plants  are  suitable  for 
modifiction  (estimated  cost  for  SAO  is  $US  710,000  to  1,035,000,  depending 
on  options)  to  produce  a  high  quality,  defatted  soy  flour.     While  both 
companies  have  indicated  a  strong  interest,  officials  of  SAO  at  Santa  Cruz 
have,  on  several  occasions,  said  that  they  would  proceed  with  the  plant 
modifications  if  the  GOB  would  issue  a  decree  requiring  soy  addition  and 
provide  controls  on  wheat  millers  to  assure  the  correct  useage  level  for 
soy  fortification. 

3.  The  increased  crushing  of  soybeans  to  meet  demand  for  defatted  soy  flour 
for  composite  flour  would  also  result  in  more  domestic  food  oil  production 
and  help  the  GOB  achieve  its  goal  of  self-sufficiency  in  food  oils  and 
produce  an  exportable  surplus. 

4.  The  addition  of  5%  defatted  soy  flour  to  all  wheat  flour  would  increase  the 
average  daily  per  capita  consumption  of  protein  by  2.3  grams  making  a 
signifcant  contribution  toward  reaching  the  GOB  national  goal  of  56  grams 
per  day. 

5.  The  amino  acid  score  for  5%  soy-fortified  bread  is  52  compared  with  only 
39  for  100%  wheat  bread. 

6.  While  defatted  soy  flour  is  not  currently  available,  a  price  of  $b  365.5/qq 
is  estimated  based  on  the  following:     February  1981  farmer  price  of 

$b  295/qq  ( $US  260/MT)   soybeans;  $b  272.2/qq  ($US  240/MT)   soy  meal;  and 
data  from  Apppendix  B-7  that  indicates  a  price  (1979)  for  soy  flour  of  highest 
quality  of  $b  274.3/qq  when  soy  meal  was  $b  204.3/qq.     The  $b  365.5/qq 
compares  highly  favorably  to  the  $b  600/qq  for  wheat  flour. 

7.  The  CBPI  consumer  acceptance  study,  while  showing  the  100%  wheat  flour  rolls 
were  preferred,  found  that  5%  soy  fortified  rolls  were  acceptable  falling 

at  a  value  of  2.7  on  a  hedonic  scale  between  "I  like"  (2.0)  and  "I  like  a 
little"  (3.0).     The  100%  wheat  flour  rolls  had  a  hedonic  value  of  2.16. 

8.  Baking  studies  have  generally  indicated  that  satisfactory  rolls  can  be  made 
at  5%  substitution  with  the  aid  of  ascorbic  acid.     However,  at  higher  levels 
of  substitution,  e.g.   10%,  production  of  satisfactory  rolls  often  requires 
the  use  of  additional  bread  improvers  such  as  sodium  stearoyl  lactylate 
(SSL)  which  adds  very  significantly  to  cost,  a  cost  that  must  be  paid  in 
foreign  exchange. 
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9.     The  La  Inglesa  composite  flour  mill  experiments  demonstrated  the  feasibility 
of  5%  soy  flour  and  100  ppm  ascorbic  acid  addition  to  wheat  flour  under 
commercial  conditions.     The  one  time  cost  for  equipment  required  for  refitting 
all  17  wheat  flour  mills  to  add  soy  and  ascorbic  acid  is  estimated  at  a 
modest  $US  248,000. 

10.  National  and  regional  Bakers'  Associations  cooperated  with  the  study. 

11.  The  President  of  the  Millers'  Association  was  in  agreement  with  5%  soy 
fortification  though  opposing  the  addition  of  corn  flour  at  the  wheat  mills. 

12.  The  domestic  availability  of  food  grade  defatted  soy  flour  would  provide  for 
further  opportunities  in  development  of  infant  foods,  milk  substitutes,  and 
textured  vegetable  protein. 

13.  Stimulated  soy  production  can  be  expected  to  provide  some  relieve  from  urban 
migration  pressures  as  farm  income  and  work  opportunities  are  improved  in 
the  rural  farm  areas. 

14.  A  5%  replacement  of  wheat  flour  with  soy  flour  would  require  11,250  MT  of 
soy  flour  or  a  reduction  in  imports  of  14,803  MT  of  wheat  at  an  annual  import 
savings  of  about  $US  3,700,000. 

DGNT  basically  accepted  the  WRRC  recommended  plan  but  suggested  the  insertion 
of  an  intermediate  phase  where  pastas  would  be  fortified  at  the  pasta  plants 
with  5%  defatted  soy  flour  before  implementing  the  5%  soy  addition  at  the 
wheat  mills.     WRRC  agreed  to  this  and  thus  agreement  was  reached  on  a  three  phase 
plan. 

This  three  phase  plan  (I.  10-25%  pr egelatinized  corn  flour  in  all  pastas; 
II.  10-25%  pr egelatinized  corn  flour  plus  5%  defatted  soy  flour  in  all  pastas; 
and  III.  5%  defatted  soy  flour  in  all  wheat  flour  added  at  the  17  wheat  mills) 
was  presented  to  TCNL  Aviation  Mario  Guzman  Moreno,  Minister,  MICT  on  February 
9,  1981.  Minister  Guzman  said  he  agreed  with  the  plan,  and  if  all  things  were 
as  stated  and  in  order,  he  would  move  quickly  to  get  the  plan  implemented  as 
soon  as  the  feasibility  report  and  written  plan  were  presented. 

P.     Results  Since  WRRC  Project  Compeletion  (March  31,   1981) . 

Following  the  last  WRRC  visit  in  February  1981,  the  DGNT  undertook  the  taSk 
of  completing  economic  studies,  preparing  a  comprehensive  technical  and 
economic  feasibility  report  and  detailed  implementation  plan  based  on  the  three 
phases  agreed  to. 

The  GOB  formed  an  Interminister ial  Committee  on  the  Wheat  Problem  in  July  1981 
and  requested  DGNT  to  provide  the  composite  flour  feasibility  report  and 
implementation  plan.     DGNT  agreed  to  provide  these  documents  September  1,  1981 
(not  available  at  WRRC).     Obviously,  the  composite  flour  plan  provides  a  well 
studied  action  option  for  the  committee.     A  favorable  decision  by  the  Committee, 
subject  to  veto  by  the  President,  would  be  the  triggering  mechanism  to  proceed 
with  putting  the  plan  into  action. 
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FISCAL  SUMMARY 
June  1976  -  March  1981 


WRRC  and  ESCS  salaries  and  benefits,   7  people  $US  329,000 

Location  support,  WRRC  101,000 

SEA  and  OICD  overhead  75,000 

WRRC  and  ESCS  travel  and  per  diem^  87,000 

Contracts  in  the  United  States  including  travel  ^  23,000 

Contracts  in  Bolivia  20,000 

Equipment  and  shipping  costs:     Bolivian  bakery  laboratory 

and  feeders  for  composite  flour  mill  27,000 

Supplies  and  services  in  Bolivia  30,000 


$US  605,000 


1.  27  person  trips  to  Bolivia,  5  person  trips  to  Costa  Rica,  3  person  trips 
to  Bolivia  and  Paraquay,  3  person  trips  to  Sri  Lanka,  Egypt  and  Morocco, 
13  trips  within  the  U.S.,  1  trip  to  Ecuador. 

2.  4  trips  to  Bolivia. 
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Appendix  A-1 


POTENTIAL  FOR  PROTEIN  FORTIFICATION  AND  EXTENSION 
OF  WHEAT  FOODS  IN  COSTA  RICA 


Report  of  Assessment  trip  to  Costa  Rica 
October  16-30,  1976 


Project:    Improving  Nutritive  Value 
of  Wheat  Foods 


Conducted  under  WRRC-AID  PASA  Agreement  #931-11-560-231-73-3168048 


Prepared  by  D.  A.  Fellers,  Food  Technologist,  Project  Leader 

M.  M,  Bean,  Baking  Technologist 

A.  A.  Betschart,  Nutritionist 

R.  V.  Enochian,  Economist 


I 


Reference  to  a  company  and/or  product  named  by  the  Department  is  only  for 
purposes  of  information  and  does  not  imply  approval  or  recommendation  of  the 
product  to  the  exclusion  of  others  which  may  also  be  suitable. 
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Appendix  A-1 
SUMMARY  STATEMENTS 


1.  Protein-Calorie  Malnutrition  (PCM)  is  a  serious  problem  in  Costa  Rica  for  weaned 
children  (6-36  months)  with  those  in  the  very  sparsely  populated  rural  communities 
being  the  most  seriously  affected.    Several  surveys  have  shown  that  calories  are 
usually  more  deficient  in  diets  than  protein.    Problems  also  exist  as  to  adequacy 
of  iron,  iodine,  vitamin  A  and  riboflavin. 

2.  The  GOCR  is  in  the  second  year  of  implementing  a  comprehensive,  well-funded, 
integrated  nutrition-public  health-sanitation  program  (Social  Development  and 
Family  Assistance  Program  --  Asignaciones  Familiares)  aimed  at  the  most  vulnerable 
and  needy  groups,    A  number  of  government  agencies  are  participating.    As  part 

of  the  program,  all  children  in  need  between  0  and  12  years  of  age  are  to  receive 
2  free  meals  each  day  providing  80%  of  caloric  and  60%  of  the  protein  requirements. 

3.  In  1976,  the  child  feeding  programs  of  the  Social  Development  and  Family  Assistance 
Program  reached  about  25%  of  the  potential  target  group  using  over  50%  of  the 
special  tax  revenues  available.    About  50  products  from  the  commercial  market  are 
used  including  large  quantities  of  dry  whole  milk.    Reduction  in  number  and  cost 

of  products,  improved  stability  of  products  and  increased  use  of  domestic  commodities 
are  major  objectives  as  the  program  expands.    CITA  (Food  Research  Center,  University 
of  Costa  Rica,  San  Jose)  has  been  given  major  responsibility  to  recommend  and 
develop  products,  provide  specifications,  and  assist  industry  in  setting-up  production 
capability. 

4.  There  appears  to  be  an  underuti 1 ization  of  the  expertise  of  the  food  industry  for 
developing  products  for  the  Social  Development  and  Family  Assistance  Program.  While 
industry  may  submit  products  for  consideration,  and  some  are,  explicit  guidelines 
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communicated  to  the  industry  describing  the  needs  and  requirements  of  the  program 
appear  to  be  inadequate. 

5.  Agriculture  is  the  main  source  of  employment  (36%;  1973)  and  income  accounting  for 
22%  of  the  Gross  Domestic  Product  in  1972.    Coffee,  sugar,  bananas,  and  beef  exports 
accounted  for  two-thirds  of  export  earnings.    The  GOCR  is  aggressively  pursuing 
increased  production  of  rice,  corn,  sorghum  and  beans  through  a  price  support  program 
and  development  of  transportation,  storage  and  marketing  infrastructure.  Production 
has  increased  dramatically  and  in  the  case  of  rice,  a  surplus  situation  was  recorded 
in  1975.    Accordingly,    composite  flour  programs  are  fast  becoming  meaningful  as  a 
way  to  save  foreign  exchange  (reduction  in  wheat  imports).    Stimulation  of  the 
agricultural  sector  is  improving  the  income  of  farmers  and  farm  workers  thus  reducing 
migration  to  urban  areas,  a  major  objective  of  the  government. 

6.  Annual  percapita  wheat  disappearance  is  90  lbs.    (1976;  all  imported).  Members 
of  the  lower  socio-economic  groups  and  those  living  in  rural  areas  eat  less  bread 
than  tnose  in  higher  socio-economic  groups  or  those  in  urban  areas.    Bread  is 
produced  in  6  large  bakeries  and  in  a  large  number  (300-1300;  range  of  estimates) 
of  small  bakeries.    Pasta  consumption  is  generally  more  uniform  and  is  on  the  order 
of  10  to  15%  of  all  wheat  consumed.    Galleta,  a  popular  sweet  cracker  is  a  low-cost 
minor  wheat  product  with  long  shelf  life.    It  appears  to  have  good  potential  for 
fortification  and  use  in  feeding  programs.    Alternatively,  if  it  is  desirable  to 
reach  a  broad  cross-section  of  the  population  the  large  bakeries  produce  a  wide-range 
of  products  for  distribution  throughout  the  country.    They  have  the  capability  of 
producing  high-protein  and/or  composite  flour  products,  given  an  adequate  supply  of 
high  quality  ingredients  at  an  economic  advantage. 

7.  Costa  Rica's  only  flour  mill  is  a  modern  one  with  daily  capacity  of  7,500  cwt. 
Extraction  rates  are  low:    67%  for  US  hard  spring  wheats  and  71%  for  US  Western 
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white.    Four  different  flour  types  are  produced:    bread,  durum  semolina,  durum- 
common  wheat  blend,  and  pastry.    Wholesale  prices  ranged  from  $14.58/cwt  (blend) 
to  il9.67/cwt  (semolina).    Prices  are  fixed  by  the  government.    Almost  all  flour 
is  packed  in  100  lb.  cotton  sacks  and  can  be  delivered  to  any  location  in  the 
country  within  24  hours.    Quality  is  very  high  and  is  routinely  monitored  in  a 
well  equipped  quality  control  laboratory. 

8.  Production  and  processing  of  soybeans  in  Costa  Rica  is  being  carried  out  on  an 
experimental  basis.    Cost  projections  suggest  soy  flour  prices  substantially 
above  wheat  flour.    The  only  major  source  of  vegetable  protein  is  black  beans 
which,  as  whole  beans,  sell  at  wholesale  for  2.28  colones  per  lb.  compared  to 
bread  flour  at  1.28  colones  per  lb.    (8.54  colones  equals  $1.00).    Black  bean 
flour  is  not  available.    Kice  or  corn  flour,  if   at  prices  less  than  wheat  flt)ur, 
might  be  used  to  offset  the  higher  blend  costs  incurred  if  wheat  flour  is  forti- 
fied with  soy.    However,  neither  rice  nor  corn  flours  are  presently  available  from 
domestic  sources. 

9.  The  government  and  members  of  the  yuca  constituency  are  attempting  to  find  means  of 
increasing  the  utilization  of  yuca.    One  attempt  being  made  is  to  implement  extension 
of  wheat  flour  with  yuca  flour  (3  to  20%),    This  has  been  unsuccessful  thus  far. 
Because  yuca  flour  is  similar  in  cost  to  wheat  flour,  there  is  little  or  no  economic 
incentive  to  use  it.    The  extension  of  wheat  flour  could  reduce  the  required  wheat 
grind  thus  hurting  the  miller's  business  if  introduced  at  high  levels  of  substitution. 
If  done  gradually,  however,  allowing  yuca  production  to  adjust  to  increasing  demand 
and  allowing  population  growth  to  retain  the  level  of  wheat  grind,  little,  if  any 
disruption  would  be  experienced  by  the  miller.    Yuca  addition  reduces  the  protein 
level  in  wheat  flour,  increases  the  possibility  of  bakery  production  problems  and 

may  affect  product  organoleptic  characteristics  depending  on  the  quality  of  yuca 
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flour  and  level  of  addition.    Analysis  of  a  single  sample  of  currently  available 
yuca  flour  indicated  a  high  bacterial  load  and  a  need  for  improved  sanitation.  On 
the  positive  side,  wheat  imports  could  be  reduced  and  yuca  production  and  processing 
stimulated.    Since  yuca  is  grown  where  many  other  crops  cannot    be,  expanded  yuca 
production  could  enhance  total  domestic  food  availability  and  improve  agricultural 
income  and  employment. 
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RECOi^^ENDATIONS 

The  authors  -  a  nutritionist,  a  baking  technologist,  an  agricultural  economist,  and 
a  food  technologist  -  consulted  with  a  number  of  persons  in  industry,  government  and  the 
University  of  Costa  Rica.    The  following  recommendations  are  the  authors'  conception  of 
the  collective  thinking  of  these  persons.    In  October  1976,  when  the  authors  visited 
Costa  Kica,  some  work  was  already  underway  on  most  of  these  recommendations.    If  tecnnical 
assistance  is  required  for  expanding  this  work  or  initiating  new  actions  it  may  be 
requested  of  USAID  for  consideration. 

1.  In  order  for  the  Social  Development  and  Family  Assistance  Program  to  effectively  reach 
the  most  vulnerable  group,  age  6-36  months,  there  is  need  to  develop  low-cost 
nutritious  infant  v/eaning  foods.    Because  of  nigh  humidity  and  temperatures  and 
because  suitable  storage  areas  are  limited,  especially  in  the  most  rural  areas,  close 
attention  to  packaging  needs  is  required. 

2.  Investigate  the  feasibility  of  reducing  the  costs  of  the  Social  Development  and  Family 
Assistance  Program  by  meeting  some  of  the  protein  requirement  with  low  cost  vegetable 
protein  supplemented  products.    Soy  fortified  pasta  and/or  galletas  would  offer 
several  advantages:    low-cost,  popular  food  forms,  stable,  easily  prepared,  suitable 
industrial  capability  to  manufacture. 

3.  Increase  the  involvement  of  industry  expertise  for  the  development  and  packaging  of 
products  for  use  in  the  Social  Development  and  Family  Assistance  Program.  Explicit 
requirements  and  guidelines  detailing  the  food  needs  of  the  Program  might  be  issued 
by  the  Government  and  made  known  to  the  food  industry. 

4.  Low  wheat  flour  extraction  rates  at  the  mill  provide  an  opportunity  to  obtain  more 
wheat  food  (flour)  without  additional  wheat  imports.    This  could  be  accomplished 

by  a  higher  extraction  rate  (new  technology  in  this  area  has  recently  been  developed 
at  North  Dakota  State  University)  or  by  recovering  low-cost  Concentrated  Wheat 
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Protein  (CWP)  from  the  residual  wheat  milling  byproducts.    CWP  is  a  flour  product 
successfully  produced  in  the  U.S.  and  more  similar  to  whole  wheat  flour  than  white 
flour.    It  can  be  used  in  varying  amounts  to  extend  regular  flour  for  bread,  pasta 
and  biscuits.    Additional  uses  might  be  as  a  sausage  binder,  or  in  infant  weaning 
foods  or  breakfast  cereals.    Production  of  CWP  would  not  alter  the  traditional  white 
flour  markets.    It  is  recomiiended  for  obtaining  greater  food  recovery  from  the 
currently  imported  wheat. 

5.  Rice  production  has  increased  sharply.    Puntilla  is  very  small  rice  brokens  resulting 
from  the  milling  of  rice.    Some  puntilla  enters  the  bran  and  is  not  recovered  as 
such.    Some  is  sold  as  animal  feed;  that  used  as  food  is  low-cost.    In  the  likely 
event  of  rice  surpluses,  new  markets  both  domestic  and  export  will  be  necessary. 

The  levels  of  brokens  in  exported  rice  compared  to  domestic  rice  may  well  have 
to  be  reduced  to  improve  quality,  resulting  in  even  more  puntilla-like  material. 
It  is  recommended  to  explore  the  technical  and  economic  feasibility  of  using  rice 
puntilla  and  rice  brokens  to  prepare  rice  flour  to  be  used  to  extend  wheat  flour 
for  bakery  or  pasta  items. 

6.  Yuca  offers  the  potential  of  increased  domestic  availability  of  food.    It  is  grown 
where  many  other  crops  cannot  be.    It  is  recommended  that  research  and  technical 
assistance  be  provided  to  assist  yuca  growers  and  processors  improve  the  economics 
and  quality  of  yuca  flour  for  human  food  including  its  use  in  extending  wheat  flour. 
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Population 

The  need  for  a  program  of  protein  fortification  of  wheat  foods  and  its 
success  in  reaching  population  groups  that  are  deficient  in  protein  depends 
on  a  number  of  demographic  and  socio-economic  factors.    Among  these  are  the 
distribution  of  the  population,  especially  the  size  and  accessibility 
of  the  potential  target  groups. 

In  1973  -  the  year  of  the  most  recent  national  census  -  the  population 
of  Costa  Rica  was  1,905,338.    By  the  end  of  1974  this  had  increased  to  an 
estimated  1,945,594  -  a  2  percent  increase.    The  average  rate  of  growth  of 
the  population  between  1970  and  1974  was  2.6  percent  per  year. 

The  country  is  divided  into  7  provinces,  80  cantons,  and  409  separate 
administrative  districts.    Population  is  heavily  concentrated  in  the  Meseta 
Central  with  an  estimated  one-third  of  the  people  living  within  20  kilometers 
of  San  Jose,  the  major  city  and  capital.    The  capital  cities  of  4  of  the  7 
provinces  are  within  this  20  kilometer  radius.    Of  the  409  administrative 
districts,  297,  or  nearly  three-quarters,  have  populations  of  under  5,000. 

The  people  live  in  4,872  separate  communities.    Of  these,  4,495  -  over 
90  percent  -  have  less  than  1,000  inhabitants.    Reportedly,  one-third  of  the 
population  is  under  the  age  of  12. 

About  60  percent  of  the  population  lives  in  rural  areas.    Of  particu- 
lar importance  is  the  fact  that  more  than  half  of  these  rural  residents  live 
in  conmunities  of  less  than  500  inhabitants.    These  communities  generally  lack 
even  the  most  rudimentary  services  and  contain  the  people  who  are  most  in  need 
of  nutrition  intervention  programs  but  who  are  the  most  difficult  to  reach. 
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Gross  National  Product 

The  gross  national  product  of  Costa  Rica  for  1976  is  estimated  at 
U.S.  $2  billion.    On  a  per  capita  basis,  this  is  U.S.  $1,091  up  from  $579 
in  1972  and  the  highest  of  the  five  Central  American  countries.  Nevertheless, 
poverty  is  widespread  throughout  the  country,  especially  in  the  rural  areas. 

The  1973  census  revealed  that  35,000  rural  families  (200,000  people 
or  10  percent  of  the  population)  had  per  capita  incomes  of  under  U.S.  $65. 
The  same  year,  20  percent  of  the  total  population  had  incomes  of  under  U.S. 
^150  per  capita  which  is  the  USAID  poverty  line. 

Importance  of  Agriculture 

Agriculture  is  the  main  source  of  employment  and  income  in  Costa  Rica. 
In  1972,  22  percent  of  the  gross  domestic  product  was  from  agriculture.  The 
major  crops  are  coffee,  sugar,  bananas,  and  beef  which  are  all  consumed 
domestically,  but  the  major  part  of  the  production  of  these  four  crops  is 
exported  accounting  for  two-thirds  of  Costa  Rica's  foreign  exchange  earnings 
in  1975.    Most  bananas,  sugar,  and  beef  are  produced  on  large  farms,  whereas 
coffee,  traditionally  the  largest  foreign  exchange  earner,  is  a  small-farm 
labor  intensive  crop.    In  1973,  35,353  farms  reported  production  of  coffee. 
Eighty-five  percent  of  these  were  smaller  than  3  hectares. 

The  total  active  work  force  in  1973  consisted  of  583,313  persons  of 
which  about  7.4  percent  were  unemployed.    Currently  unemployment  is  reported 
to  be  between  4  and  5  percent.    Of  the  active  work  force  in  1973,  about  36 
percent  was  in  agriculture  where  the  rate  of  unemployment  was  less  than  3 
percent.    Because  of  the  importance  of  agriculture  in  the  economy, 
Costa  Rica's  development  policies  encourage  continued  development  of  agriculture, 
not  only  of  the  traditional  export  crops  but  also  of  basic  grains,  horticultural 


Appendix  A-1 

3 

crops,  and  dairy  and  pork  production  for  domestic  use.    The  overall  goal  of 
this  strategy  is  to  improve  the  quality  of  rural  life  and  thus  avert  large- 
scale  migration  of  rural  people  to  urban  areas  where  they  would  compound 
the  problems  associated  with  rapid  urban  growth.    A  specific  goal  of  the 
government  is  self-sufficiency  in  basic  grain  production  by  1980  (corn,  beans, 
rice,  sorghum). 
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The  major  nutritional  problem  in  Costa  Rica,  as  in  other  Central  American 
countries,  is  protein-calorie  malnutrition  (PCM).    Also  discussed  in  this 
section  are  the  adequacy  of  vitamins  and  minerals  in  the  diet  and  aspects  of 
public  health. 

Protein-Calorie  Malnutrition 

Anthropometric  Analyses  --  Extensive  surveys  conducted  in  1966  (INCAP, 

1969)  and  in  1975  (Amador  et  al.,1975),  specific  studies  of  rural  areas 

including  Pital  de  San  Carlos,  Santa  Ana  de  Belen,  arifo  Alto  in  1972, 

San  Ramon,  Palmichal  de  Acosta,  Colorado  de  Abangares  in  1974  (described  in; 

AID,  Dec.  1975),  together  with  a  recent  survey  of  22  Centres  de  Educacion  y 
(CEN) 

Nutricion/by  CARE  (Anderson  et  al.,  1976)  provide  anthropometric  data  on 
Costa  Rican  children  from  0-5  years  of  age.    There  is  also  a  recent  nutrition 
assessment  of  Costa  Rica  (AID,  Oct.  1975).    Although  various  sampling 
techniques  were  used  in  1966  and  1975  to  study  both  the  urban  and  rural  sectors, 
these  surveys  did  not  provide  data  for  the  estimated  600,000  persons  living 
in  villages  of  less  than  500  inhabitants.    The  1972  studies  were  directed 
toward  this  segment  of  the  population. 

Interpretation  of  the  data  is  largely  dependent  upon  the  growth  standards 
selected.    The  Gomez/Iowa  standards  for  protein-calorie  malnutrition  are 
often  used  in  which  weight  for  age  of  the  population  is  compared  with  the 
standard.    Using  the  Gomez  standards,  the  Ministry  of  Health  (Amador  et  al., 
1975)  found  a  mean  of  53%  of  the  children  less  than  5  yrs  of  age  were  suffering 
from  first,  second  and  third  degree  malnutrition.    The  values  ranged  from 
43.2-62.5%  within  the  five  health  regions  of  Costa  Rica.    Malnutrition  was 
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invariably  higher  in  the  rural  than  in  the  urban  populations  examined.  Values 
as  high  as  77.6  and  81.5%  of  the  preschool  children  in  Santa  Ana  de  Belen  and 
Grifo  Alto  were  reportedly  suffering  from  the  various  degrees  of  malnutrition. 
There  was  also  little  difference  reported  between  the  1966  and  the  1975  studies 
with  means  of  57%  and  53%  respectively.    The  slight  differences  were  the  result 
of  a  2%  decrease  in  1975  for  both  first  and  second  degree  malnutrition. 

The  high  incidence  of  reported  malnutrition  and  the  lack  of  any  signifi- 
cant improvement  in  status  since  1966  have  prompted  criticism  and  re-evaluation 
of  the  use  of  the  Gomez  standards  in  Costa  Rica.    Some  of  the  points  follow: 

1.  The  Gomez  classification  scheme  is  not  appropriate  for  Costa  Rican 
children  in  terms  of  birth  weight  and  growth  progression. 

2.  Weight  for  age  standards  are  insensitive  to  improvements  in  height 
for  age  (which  did  improve  between  1966  and  1975).    Thus,  more  than 
one  criteria  should  be  used. 

3.  Those  severely  retarded  in  growth  for  a  variety  of  reasons  (including 
genetic  abnormalities)  are  all  classed  as  third  degree  malnutrition 
although  the  cause  was  not  nutritional  deficiency  of  the  child's  diet. 

4.  The  Gomez  standards  indicate  that  Costa  Rican  children  become  more 
severely  malnourished  as  they  grow  older  (28.3%,  less  than  2  years; 
63.8%  for  4  year-olds).    This  is  contrary  to  observations  that 
children  are  most  malnourished  in  the  first  and  second  years  (Mata 
and  Mohs,  1976). 

L.  Mata,  Director  of  the  Institute  de  Investigaciones  en  Salud,  University 
of  Costa  Rica,  has  applied  the  methods  described  by  Waterlow  and  Rutishauser 
(1974)  to  the  data  of  rural  Costa  Rican  children  in  the  1966  and  1975  surveys. 
"Stunting"  (<91%  of  height  for  age)  decreased  in  the  0-4  yr.  olds  from  16.9 
(1966)  to  7.2%  (1975)  (Mata  and  Mohs,  1976).    Waterlow  and  Rutishauser  suggest 
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"stunting"  is  the  result  of  chronic  malnutrition,  whereas  "wasting"  (<  80% 
weight  for  neight)  or  combined  wasting  and  stunting  are  the  result  of  acute 
malnutrition  and/or  morbidity.    It  could  take  years  to  correct  stunting,  if 
it  could  indeed,  be  corrected,  whereas,  wasting  is  a  more  temporary  condition 
and  would  be  expected  to  respond  to  nutrition  intervention.    Dr.  Mata  suggested 
that  much  of  the  wasting  reported  in  1975  was  a  result   of  the  improvement  in 
height,  rather  than  weight  loss.    Thus,  he  concluded  that  malnutrition  has 
decreased  since  1966.    There  are,  however,  according  to  Dr.  Mata  an  estimated 
25%  of  the  children  0-5  yrs.  of  age  who  have  deficits  in  height,  weight,  or 
both.    Thus  malnutrition  is  still  seen  as  a  major  health  problem. 

A  recent  survey  by  CARE  (Anderson  et  al.,  1976)  examined  nutritional 
status  using  a  National  Academy  of  Sciences  Reference  Population.  These 
standards  resulting  from  a  random  sampling    of  populations  were  based  upon 
the  Pels  Research  Institute  Growth  Study  for  0-24  months,  the  Preschool 
Nutrition  Survey  for  25-59  months  and  the  National  Health  Examination  Survey, 
Cycle  II  for  60-143  months.    Using  these  standards  the  data  was  examined  using 
either  the  stunting  and  wasting  criteria  or  the  Gomez  classification  scheme. 
The  comparative  results  are  shown  in   Tables  1  and  2. 

The  differences  in  the  normal  populations  between  these  two  methods 
emphasizes  the  dependence  of  interpretation  upon  methodology  and  standards 
chosen. 

In  summary,  protein  calorie  malnutrition    exists  in  Costa  Rica  and  is 
most  prevalent  among  the  rural  population.    The  magnitude  and  severity  of 
the  problem  depend    upon  the  method  used  to  evaluate  the  data.  Protein 
calorie  malnutrition  has  been  reported  to  affect  >  50%  of  the  children 

^  5  yrs.  of  age  when  the  Gomez  classification  scheme  and  Iowa  standards  are 
used,  and  slightly  less  than  13%  within  the  CEN  populations  if  stunting  and 
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Table  1 

Gomez  classification.    Weight  for 
age  by  length  of  participation  in  CEN  program 
(NAS  Reference  Population) 

Percent  of  Costa  Rican  children  12-66  months. 


First  Second 
Group                   Normal           Degree  Degree 

Third 
Degree 

No. 

CEiM  <  6  mens.          44.3              43.7  9.8 

2.2 

183 

CEN  >  6  mens.         48.8              42.6  8.6 

324 

Total                     47.1              43.0  9.1 

0.8 

507 

Normal  =  90%  of  NAS  Reference  Weight  for  age  median 

First  Degree:    75-89.9%  of  NAS  reference  weight  for  age  median 

Second  Degree  =  60-74.9%  ' "         "  " 

II 

Third  Degree:   <  60%        "    "       "             "          "  " 

II 

Reference:    Anderson  et  al.,  1976. 

Table  2 

Stunting  and  Wasting 
by  length  of  participation  in  CEN  Program 
(NAS  Reference  Population) 

Percent  of  Costa  Rican  children  12-66  months. 


Group 

Normal!^ 

Stunting—'^ 

3/ 

Wasting— 

Stunting 

1.  4/ 
Wasting-^ 

No. 

CEN  <  6  mons. 

84.7 

9.3 

4.9 

1.1 

183 

CEN  >6  mons. 

89.2 

8.3 

1.9 

0.6 

324 

Total 

87.6 

8.7 

3.0 

0.8 

507 

1/ 

Normal  =  5. 80%  median  weight  for  height  and  90%  median  height  for  age. 

2/ 

Stunting  =>80%  median  weight  for  height,  but<  90%  median  height  for  age. 

3/ 

Wasting  =  <80%  median  weight  for  height  but^  90%  median  height  for  age. 

-'^Wasting  and  Stunting=  <80%  median  weight  for  height  and<90%  median  height  f or  | 

age. 

Reference:    Anderson  et  al  .,  1976 
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wasting  criteria  are  used  with  the  MAS  Reference  Population  Standards. 

Stunting  and  wasting  methods  are  more  explicit    since  they  delineate  which 

condition  is  most  prevalent  and  in  greatest  need  of  attention. 

Dietary  Availability  of  Calories  and  Protein      Although  protein 

deficiency  was  once  assuir.ed  to  be  the  major  cause  of  PCM,  recent  studies 

have  provided  evidence  to  question  this  conclusion.    Valverde  et  al.,  (1975) 

found  that  the  vast  majority  of  the  diets  were  deficient  in  calories  and 

(Table  3) 

only  a  small  proportion  were  adequate  in  calories,  but  deficient  in  proteiry. 

Table  3 

Analysis  of  the  diets  of  preschool  Costa  Rican  children  in 
relation  to  deficiency  of  protein  and  calories 
(1965  INCAP  Study) 


Adequate  in 
Protein 


Adequate  in 
Calories 

12.8% 


Deficient  in 
Calories 

43.6% 


Total 


56.4% 


Deficient  in 
Protein 

Total 


Adequate  in 
Protein 


1.3% 


14.1% 

(1974  San  Ramon  Study) 


24.5% 


42.3% 


85. 9^*^ 


43.7% 


43.6% 


100.0% 


68.2% 


Deficient  in 
Protein 


0.0% 


31.6% 


31.8 


Total 


24.5% 


75.5% 


100.0% 


Reference:    Valverde  et  al.,  (1975) 

Protein  and  caloric  adequacy  of  diets  were  influenced  by  socioeconomic  status 
of  rural  Costa  Rican  preschool  age  children  (Menchu  et  al.,  1973).    Within  each 

level,  however,  calories  were  consistently  more  limiting  than  protein,  with 

(Table  4) 

protein  being  adequate  in  all  levels  except  the  low  socioeconomic  statuV- 
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Table  4 


Nutrient 
Calories 
Protein 


%  Adequacy  of  diets  of  rural 
Costa  Rican  preschoolers 


Low 
64 
85 


Socioeconomic  Status 
Med i  urn 

78 


121 


High 
83 
148 


protein  calories  x  100  x  NPU 
total  caloric  intake 


Reference  Menchu  et  al.,  1973 

Valverde  et  al.,  (1975)  calculated    The  Net  Dietary  Protein  Calories 
Percent  (NDpCal%)    of  the   diets  of  rural  Costa  Rican  preschoolers.    NDpCal%  = 

The  respective  values  were  10.4%  (1  yr.) 

9.5%  (2  yr.),  9.3%  (3  yr.)    and  8.8%  (4  and  5  yr.).    The  relative  importance  of 
these  values  is  apparent  when  they  are  compared  with  the  estimated  recommen- 
dations of  5.3%  (6  mons.),  4.6%  (1-3  yrs.)  and  4.3%  (4-6  yrs.)  using  Miller 
and  Payne's  method  (1961)  and  the  provisional  amino  acid  patterns  for 
preschoolers  described  by  FAO  (1973). 

The  CARE  survey  (Anderson  et  al.,  1976)  revealed  much  the  same  trends 

(Table  5) 

with  diets  being  invariably  limiting  in  calories/. 

Table  5 

Dietary  intake  by  24  hour  recall  of  Costa  Rican  children 
(12-66  mons)  by  number  of  CEN  Meals  Consumed 


No  meals  at  CEN 
Lunch  at  CEN 

Breakfast  &  Lunch  at  CEN 

Total  (with  and  without  meals 
at  CEN) 


Calories 

1033 

1198 
1495 

1203 


Protein 

(g.) 

31.0 

40.0 
53.0 

39.7 


%  INCAP  RDA-^ 
ua lories    Protei n 


59.0 
68.5 
85.4 

68.7 


V  INCAP  RDA:  1750  calories,  33  g.  Protein/day  4-6  yr.  old 
Reference;    Anderson  et  al.,  1976 

^  NPU  =  Net  Protein  Utilization  ~~ 


93.9 
123.9 
160.6 

120.3 


RDA 
Calorie 
Gap 

717 

552  , 
255 

547  i 
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An  analysis  of  the  1975  MOH  Recommended  diet  for  the  CEN  program  showed  the 
diet  would  provide  9by  calories  and  39.9  g  protein  dailj  {24  g  derived  from  milk 
and  meat)  (Anderson  et  al . ,  1976).    The  disproportionate  quantity  of  protein 
provided  has  resulted  in  an  expensive  program. 

Protein  quality  of  the  diet,  as  well  as  quantity  should  be  examined. 
Earlier  data  indicated  that  44%  of  the  available  protein  and  35%  of  the  consumed 
protein  was  derived  from  animal  sources  (INCAP,  1969).    More  recently,  Menchu 
et  al.,  (1973)  calculated  the  following  proportions  of  dietary  protein  obtained 
from  animal  sources:    77%  (1  yr.),  58-60%  (2-3  yr.),  45%  (4-5  yr.).    The  latter 
data  was  from  rural  Costa  Rican  data.    Various  studies  by  INCAP  suggest  that 
the  sulfur  amino  acids  and  not  lysine,  may  be  the  first  limiting  amino  acid 
in  Costa  Rican  diets. 

Personal  comments  by  individuals  such  as  Mr.  Antillon  (Vice  Minister  of 
Health)  who  describes  the  objectives  of  the  2  meals/day  provided  by  the 
Asignaciones  Familiares  program  --  "to  provide  60%  of  the  protein  and  70-80% 
of  the  caloric  requirement"  indicates  that  government  and  administrative 
officials  are  aware  of  the  need  for  calorie  supplementation  of  diets.    Dr.  Mata 
of  IiNISA  suggests  that  if  80%  or  more  of  the  caloric  requirement    is  met,  the 
control  of  infection  should  be  the  next  priority  if  a  nutritional  impact  is  to 
be  shown. 

At  present,  calories  seem  to  be  the  most  limiting  macronutrient  in  the 
diets  of  the  lower  socioeconomic  Costa  Ricans.    Dietary  supplements  would  most 
logically  provide  a  larger  proportion  of  the  caloric  than  the  protein  requirement. 
High  calorie  supplements  and/or  larger  quantities  of  the  diet  are  two  methods  of 
approaching  the  problem.    A  major  problem  is  that  those  most  in  need  of  dietary 
supplements  (those  6-36  months  of  age  in  the  more  remote  rural  regions)  have 
not  been  effectively  reached  by  previous  programs.    The  Government  of  Costa  Rica 
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recognizes  this  and  has  targeted  their  Asignaciones  Familiares  program  to  reach 
the  very  remote  areas.    Stable,  nutritious  weaning  foods  would  seem  to  be  the 
most  effective  dietary  supplement  for  those  6-36  months.    Distribution  might 
be  bimonthly  or  monthly  to  the  mothers. 

A  brief  reference  to  dietary  patterns  might  provide  some  indication  of 
appropriate  food  vehicles  in  supplementation  programs.    Major  caloric  sources 
for  the  poor  are  sugar,  rice  and  corn,  whereas  that  of  the  European  population 
are  sugar,  rice-  and  wheat  (Flores,  INCAP).    Wheat  was  described  as  a  prestige 
food  and  consumed  mainly  by  the  medium  and  high  income  groups,  detailed 
information  on  wheat  consumption  is  cited  in  the  section  on  Wheat  and  Wheat  Foods. 

Vitamin  and  Mineral  Status 

Although  earlier  surveys  included  evaluations  of  vitamin  and  mineral  status, 
with  the  exception  of  the  data  of  Menchu  et  al.,  (1973),  more  recent  surveys  have 
been  mainly  limited  to  anthropometric  indices  and  the  implications  upon  PCM. 
The  recent  MUH  survey  (Amador,  1975)  attempted  to  gather  data  on  hemoglobin 
levels  but  the  methodology  employed  resulted  in  samples  which  were  not  usable. 

The  1966  INCAP  survey  (INCAP,  1969)  reported  significant  deficiencies  in 
Vitamin  A,  folate,  iron  and  iodine.    It  was  summarized  in  PAHO,  1970  (Table  6). 

Table  6 

Vitamin  A  serum  levels  in  population  less  than  15  years  of  age 

and  in  general  population*" 

 ny/luu  ml  

<  10  10-19  <20 

-  -  -  -  %  of  Population  -  -  -  - 

<15  yrs.  4.0  26.0  30.0 

General  Pop.  1.6  13.0  14.6 

Reference:    PAHO,  1970 

*Normal  range  for  serum  Vitamin  A  levels,  25-90  ng/100  ml  serum. 
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Folate  deficiency  was  reported  in  9%  of  the  urban  and  19%  of  the  rural 

population,  whereas  6  and  17%  of  these  populations,  respecitvely  showed 

symptoms  of  iron  deficiency  (INCAP,  1969).    In  the  early  1970' s  between  10 

and  19%  of  the  general  population  exhibited  endemic  goiter  (PAHO,  1974). 

In  a  recent  survey  of  148  families  selected  from  all  the  rural  provinces  of 

Costa  Rica,  iron  and  niacin  were  most  deficient  in  the  diets  of  preschoolers, 

(Table  7) 

irrespective  of  socioeconomic  statu^.    Niacin  values  may  be  unrealistically  low 

Table  7 

%  Adequacy  of  the  diets  of  rural 
preschoolers  in  Costa  Rica 

Socioeconomic  Level 


Hutrient 

Low 

Medium 

High 

Calcium 

93 

159 

240 

Iron 

43 

52 

48 

Vitamin  A 

43 

87 

118 

Thiamine 

72 

98 

106 

Riboflavin 

86 

141 

211 

Niacin^ 

37 

49 

46 

Vitamin  C 

38 

75 

110 

y 

jces  not  include  Niacin  derived  from  Tryptophan. 
Reference:    Menchu  et  al.,  1973. 

however,  due  to  methods  of  calculations  used.  Vitamin  C  and  Vitamin  A  varied 
with  socioeonomic  level,  being  lowest  in  the  poor. 

Various  fortification  and  supplementation  programs  including 
iodization  of  salt  (1972),  Vitamin  A  fortification  of  sugar  (1975) 
and  compulsory  fortification    of  all    wheat    flour   with  thiamine 
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(4.5  -  5.5  mg/kg),  riboflavin  (2.6-3.3  mg/kg),  niacin  (35-44  mg/kg),  iron 
(26-36  mg/kg),  and  Calcium  (1.1-1.4  g/kg)  have  been  implemented  (PAHO,  1972). 
Although  expected  to  have  some  impact,  with  the  exception  of  Vitamin  A  and 
iodine,  fortification  programs  should  not  be  expected  to  alleviate  all  vitamin 
and  mineral  deficiencies.    In  a  recent  assessment  document,  thiamine,  riboflavin 
and  Vitamin  A  deficiencies  were  identified  as  being  significant  (AID,  Dec. 
1975).    Dr.  Osuna  (PAHO)  also  considers  Vitamin  A  and  riboflavin  deficiency 
to  be  of  importance,  and  includes  iodine  and  fluorine  as  well.  The  interaction 
and  interdependence  of  various  nutrients  during  absorption  and  metabolism 
need  to  be  considered  when  supplementation  of  diets  with  a  select  nutrient  or 
nutrients  is  considered. 

Public  Health  Status 

Public  health  indices  are  an  indirect  indication  of  nutritional  status 
and  favorable  public  health  programs  are  imperative  if  a  nutritional  impact 
via  fortification  is  to  be  obtained.    By  nearly  all  public  health  standards, 
Costa  Rica  has  improved  markedly  in  the  past  decade.    This  may,  provide 
additional  evidence  for  questioning  the  conclusion  of  virtually  no  nutritional 
improvement  reacned  when  using  the  Gomez/ Iowa  scheme. 

According  to  the  1973  census,  26-50%  of  the  population  in  the  five  health 
regions  had  septic  tanks,  whereas    14-42%  had  concrete  slab  latrines.  Only 
5-25%  between  the  five  regions  had  no  sanitary  service.    Water  systems  are 
common  among  Costa  Ricans  with  22-90%  having  public  and  3-31%  having  private 
systems  within  the  regions. 

A  recent  report  summarized  the  decrease  in  infant  mortality  and  deaths 
by  disease  during  the  last  decade  (Mata  and  Mohs,  1976).    Infant  (0-11  months) 
deaths/1,000  live  births  decreased  from  76  in  1965  to  37.6  in  1974.  Deaths 


Appendix  A-1 

14 

from  diseases  which  are  preventable  by  vaccination  also  decreased  markedly  from 
590  in  1965  to  144  in  1974.    Although  there  was  this  improvement  in  health  status, 
an  AID  report  (AID,  1975)  maintains  that  from  39-60%  of  the  remaining  deaths 
(0-5  yrs.)  in  the  five  health  regions  are  due  to  malnutrition  and  poor  sanitation. 
Principal  causes  of  death  were  enteritis  and  diarrhea,  infectious  diseases  and 
parasites,  and  pneumonia. 

Improvements  have  been  made  in  public  health  during  the  past  decade.  With 
the  current  emphasis  of  the  Asignaciones  Familiares  program  upon  public  health 
sanitation  and  nutrition  the  impact  of  a  nutrition  intervention  program  v;ould 
be  enhanced. 
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GOVERNMENT  NUTRITIONAL  POLICY  AND  PROGRAMS 

Introduction 


1^ 

i 


I 


The  Government  of  Costa  Rica  (GOCR)  is  actively  involved     and  supportive 
of  nutrition  programs.    President  Oduber  included  the  alleviation  of  malnutrition 
in  his  campaign  platform.    His  goals  were  to  feed  every  child  in  need  and  use 
indigenous  sources. 

The  National  Nutrition  Program  obtains  resources  from  the  Social  Development  |l 
and  Family  Assistance  Law.    The  GOCR  chose  nutritional  improvement  as  one  of 

-J..  t..  .e„  .s,„,      *  po...         ......  .,s.s„J 

further  in  Distribution  and  Retailing  System  for  Wheat  Foods,  consists  of  feeding  |j 
well  balanced  meals  to  vulnerable  groups,  improvement  of  rural  water  and  sanitation 
systeiiis,  and  preventative  health  care.  | 

Social  Development  and  Family  Assistance  Law 

The  Social  Development  and  Family  Assistance  Law  (Dirrecion  Asignaciones  I 
Familiares)  provides  for  a  general  payroll  tax  to  support  its  programs  which  m 
include  feeding,  health,  sanitation,  housing,  land  and  old  age  assistance 
programs.    An  official  of  the  program  indicated  recent  fund  uses  of  75%  for  |p| 
health  and  nutrition  elements  and  20%  for  old  age  assistance. 

Although  initially  a  means  of  supplementing  income,  this  law  has  become  i| 
a  method  of  income  distribution  by  providing  various  services  to  defined  ^ 
marginal  sectors  of  the  population.  Nutrition  was  identified  as  a  problem 
of  the  poor  and  various  target  groups  were  defined  within  the  "Health,  Food  and  ||p 
Nutrition"  portion  of  the  program  as  follows. 

1.    Feeding  Programs  K 
a.    Preschoolers,  pregnant  and  lactating  women:    provide  two  meals/day  ^ 

m. 

to  all  urban  and  rural  communities  (including  those  with  <  500). 


■ 
■ 
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b.    School  programs:    urban  and  rural  communities  selected  on  the 
basis  of  low  income,  poor  sanitation,  lack  of  public  health 
services  (includes  nearly  all  of  the  rural  schools). 

2.  Environmental  Sanitation 

Marginal  populations  in  communities  of  <  500.  Includes  programs  on 
water  systems,  latrines,  improvement  of  sanitation  within  the  home. 

3.  Preventative  Health  Care 

Rural  communities  of  <  2000. 

One  of  the  major  objectives  of  the  program  is  to  reach  the  more  remote 
segments  of  the  population  living  in  communities  of  <500  inhabitants.  There 
are  approximately  650,000  in  such  communities  -  accounting  for  nearly  35%  of 
the  population.    The  program  is  a  very  dynamic  one,  and  revisions  are  continually 
being  made.    Various  aspects  of  the  program  are  described  in  this  report  under 
"Distribution  and  Retailing  System  for  Wheat  Foods",  and  in  the  AID  Nutrition 
Assessment  (AID,  Oct.  1975). 

These  activities,  administered  by  Asignaciones  Familiares  through  the  iMOH 
are  part  of  a  complex  and  integrated  program.    Many  agencies  and  resource  groups 
are  involved  including  Ministry  of  Labor  and  Resources,  Instituto  Mixto  Ayuda 
Social  (IMAS),    Consejo  Naciona';  de  Produccion  (CNP),  and  institutes  at  the 
University  of  Costa  Rica  such  as  CITA  (Food  Research  Center),  and  INISA  (Health 
Research  Center)  and  PAHO  who  are  working  on  standards  for  food  products  and 
evaluation  of  nutritional  impact.    PAHO  and  MOH  personnel  are  using  morbidity 
and  mortality  data  to  evaluate  the  first  stage  of  the  food  distribution  program, 
i.e.  the  distribution  of  milk.    Initial  distribution  of  food  began  in  mid  1975. 
Nearly  150,000  have  been  reached  by  the  program  with  a  goal  of  500,000-600,000 
by  1980. 


I 
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Food  products  used  in  this  program  are  selected  by  criteria  such  as 
nutritional  value,  cost,  stability,  ease  of  preparation  by  the  consumer,  use 
of  indigenous  products  and  ease  of  transportation.    Initially  some  50  to  60 
products  available  on  the  commercial  market  were  used.    The  philosophy  was  to 
use  foods  which  were  not  prepared  specifically  for  the  poor.    One  of  the  suggested 
reasons  for  the  limited  success  of  IiCAPARINA  in  Costa  Rica,  was  the  stigma 
attached  to  a  food  designed  for  the  poor. 

The  GOCR  has  decided  to  decrease  the  number  of  products,  and  Dr.  F.  Arias 
and  staff  at  CITA  have  been  charged  with  developing  standards  for  products  which 
will  be  submitted  to  the  MOH  who  has  final  responsibility.    Asignaciones  Familiare^ 
and  the  MOH  ultimately  decide  wno  will  manufacture  the  products,  and  expect  to 
award  one-year  contracts  to  those  selected. 

Milk  was  one  of  tiie  first  products  distributed  on  a  large  scale.  Production 
has  kept  pace  with  demands,  but  it  is  anticipated  that  either  a  milk  extender  or 
replacer  will  be  needed  to  fill  the  demands  in  the  future.    CITA  has  been  explorin 
the  use  of  rice,  soy,  corn,  and  other  commodities  as  milk  extenders. 

Perishable,  expensive  products  are  not  likely  to  reach  the  most  remote  areas. 
Thus,  animal  protein  in  the  form  of  salami  and  sausages  are  more  appropriate. 
Dehydrated  fruits  and  vegetables,  as  well  as  beans,  rice  and  corn  have  merit. 
Within  wheat  products,  pasta  was  most  often  suggested  as  an  appropriate  vehicle 
due  to  stability  and  ease  of  preparation,  and  high  degree  of  acceptability  among 
Costa  Ricans,    AID  personnel  suggested  that  bread  was  not  eaten  in  the  more 
remote  areas  due  to  lack  of  bakeries.    Tortillas  are  most  often  consumed.  Fish 
products  are  being  explored  and  CITA  is  working  on  a  drum  dried  mixture  of 
bananas,  rice  and  soy. 

The  Social  development  and  Family  Assistance  programs  are  planned  to  be 
comprehensive  and  provide  for  the  integration  of  nutrition  with  public  health  j 
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and  sanitation  programs.  Any  additional  nutrition  intervention  program  would 
be  more  likely  to  show  an  impact  under  these  conditions  and,  thus,  would  be  a 
favorable  environment  for  such  programs. 

Voluntary  Agencies 

by  Technical  Assistance  Information  Clearing  House 
According  to  a  recent  publ ication/ (TAICH,  1974),  there  are  a  number  of 

voluntary  agencies  in  Costa  Rica  including  CARE,  Catholic  Relief  Services, 

Church  World  Service,  National  Council  of  Churches,  Mennonite  Economic  Development 

Service,  Kellogg  and  Rockefeller    Foundations,  and  others.    This  discussion  will 

be  limited  to  the  activities  of  CARE. 

CARE  has  a  very  active  program  under  the  leadership  of  Kurt  Bachmann, 
director.    There  are  nearly  300  Centros  de  Educacion  y  Nutricion  (CEN)  which 
serve  the  needs  of  preschoolers,  pregnant  and  lactating  women.    These  are  built 
through  the  cooperative  efforts  of  CARE,  The  [Ministry  of  Public  Works  and 
Transportation,  and  the  local  community  which  provides  the  site  and  some  local 
materials.    A  specific  CEN  visited  at  Itiquis  was  described  as  typical  by  CARE 
personnel.    An  estimated  70  preschool  children,  3  to  5  years  11  months,  were 
using  the  center.    This  accounted  for  approximately  28%  of  the  villages'  nearly  . 
250  preschool  children.    Since  the  children  must  walk  to  the  center,    those  in 
the  more  remote  areas  are  not  reached.    Children  remain  at  the  center  from 
7:30  -  12:30  receiving  both  breakfast  and  lunch.    Those  4  yr.  11  months  to 
5  yr.  11  months  receive  instruction  between  meals.    The  menu  included  milk, 
tortilla  and  papaya  for  breakfast;  meat,  potatoes,  black  beans,  salad,  fruit 
and  aqua  dulce  for  lunch.    The  diet  seemed  high  in  protein,  especially  animal 
protein.    The  cook  found  many  uses  for  CSM,  but  fewer  for  WSB,  this  being  used 
mainly  for  the  gruel,  atole. 

The  impact   of  CEN  upon  diets  of  participants  was  described  earlier  under 
"Dietary  Availability  of  Calories  and  Protein." 
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CARE  is  also  actively  involved  in  the  exploration  and  development  of 
soybean  production  in  Costa  Rica  in  cooperation  with  IMAS  and  AID.  This 
further  discussed  in  tnis  report  in  the  section  "Protein  Sources". 
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Wheat  Supply 

If  protein  nutriture  is  to  be  achieved  through  addition  of  protein  to 
wheat  foods,  development  of  a  successful  program  will  depend  to  a  certain  extent 
on  the  sources  of  wheat,  price  structures,  government  policies  and  costs.  These 
topics  are  discussed  in  this  section. 

No  wheat  is  grown  in  Costa  Rica  on  a  commercial  basis.    All  requirements 
for  wheat  are  met  with  imports,  mainly  from  the  United  States.    Imports  of  wheat 
for  1975-76  were  estimated  at  80,000  metric  tons  (MT)  or  1.4  percent  above  the 
previous  year.    Imports  for  1976-77  are  forecast  at  90,000  MT.    Small  quantities 
of  wheat  flour  also  are  imported.    There  are  no  duties  on  wheat  imports  but  the 
import  duty  on  flour  is  set  at  a  high  level  to  encourage  local  milling. 

The  price  of  wheat  imported  by  Costa  Rica  varies  with  the  world  price. 
In  October  1976  the  import  price  for  wheat  from  the  Pacific  Northwest  c.i.f. 
at  the  port  of  Puntarenas  was  i^90  per  MT.    The  only  other  cost  would  be  rail 
freight  from  Puntarenas  to    Alajuela,    the  location  of  the  only  flour  mill  in 
Costa  Rica.    Storage  capacity  at  this  mill  is  25,000  MT  but  when  the  price  is 
favorable,  contracts  for  future  delivery  are  made  for  much  larger  quantities, 
thus  resulting  in  much  more  stable  prices  to  consumers  than  would  otherwise  be 
possible. 

Consumption  of  Wheat  Foods 
Consumption  of  wheat  foods  in  Costa  Rica  on  a  per  capita  basis  is  higher 
than  in  any  of  the  other  Central  American  countries.    For  the  past  10  years, 
ending  in  1975-76,  total  wheat  consumption  has  been  averaging  around  73,000  MT 
per  year  with  somewhat  lower  consumption  during  high-priced  years  and  somewhat 
higher  consumption  during  low-priced  years. 
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The  most  recent  estimate  of  consumption  for  wheat  in  1975-76  is  80,000  MT. 
This  is  an  increase  of  11  percent  over  the  previous  year  and  is  reportedly  due 
to  increasing  consumer  demand  as  well  as  to  lower  prices  for  flour.  Consumption 
of  wheat  in  1976-77  is  forecast  at  85,000  MT.    On  a  per  capita  basis,  the  1975-76 
consumption  would  be  equal  to  about  90  pounds  of  wheat.    At  the  average  reported 
extraction  rate  of  67  percent,  this  would  be  equivalent  to  about  60  pounds  of 
flour  per  person. 

The  extraction  of  flour  from  wheat  is  so  low  reportedly  because  the  people 
in  Costa  Rica  consider  wheat  foods  -  particularly  white  bread  -  as  status  foods. 
In  Guatemala,  the  extraction  rate  is  reported    to  be  80  percent  for  most  flour 
and  in  the  United  States  white  flour  is  mostly  of  76  percent  extraction.  Costa 
Rica  could  presumably  save  considerably  on  foreign  exchange,  reduce  flour  costs 
and  improve  the  nutritive  value  of  wheat  foods  if  a  higher  extraction  flour  could 
be  made  acceptable  to  the  people. 

Consumption  of  wheat  is  mainly  in  the  form  of  commercially  produced  bread 
and  other  bakery  products.    About  78  percent  of  the  flour  is  first  patent  (primera 
patente)  which  is  used  for  bread,  cakes,  sweet  goods,  and  other  bakery  products. 

Another  15  percent  of  total  flour  production  is  semolina  flour  of  different 

types  which  is  used  in  the  commercial  production  of  pastas.    One  special  type  of 

flour  (Corona)  used  for  pasta  manufacture  is  made  from  60  percent  DHW  and  40 

percent  amber  durum. (durum  ambarina)^    The  government  pricing  structure  on  this 

flour  results  in  a  subsidized  price  for  pastas  made  from  this  flour  and  thus 

encourages  its  consumption  by  lower  income  groups.    Another  type  of  flour  (suave) 

and  pastry  goods. 

is  used  for  manufacture  of  crackers  /  Only  about  3  percent  of  all 

flour  milled  is  packaged  for  home  use.    Flours  are  discussed  on  pg.  28-30. 

To  plan  a  program  of  protein  fortification  of  wheat  foods  that  will  reach 
the  desired  target  groups  through  regular  commercial  channels,  the  consumption 
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of  wheat  foods  by  these  target  groups  must  be  evaluated.    The  information  on 
the  consumption  of  wheat  foods  in  Costa  Rica  by  age,  income,  and  urbanization  is 
rather  sketchy.    Available  data  is  from  a  1966  survey  by  INCAP  which  included 
4,065  individuals  from  30  cantons  selected  from  all  7  provinces  throughout  the 
country.    Although  not  up  to  date,  this  survey  shows  a  much  larger  consumption 
of  bread  than  other  wheat  products  in  Costa  Rica  and  much  larger  consumption  in 
urban  than  in  rural  areas  (Table  8). 

Table  8 

Average  weekly  per  capita  consumption  of 
wheat  foods  by  urbanization,  Costa  Rica,  1966 

Urbanization 

Urban  Rural  Dispersed 

Wheat  food 

-  Grams  per  person  per  week  - 

Bread                                           493  235  59 

Pastas                                          47  41  4 

Galletas  y  Tostellas                        6  19  0 

Source:    Dr.  Carlos  Diaz  Amador,  Ministry  of  Health 

The  same  study  shows  the  average  daily  per  capita  consumption  of  wheot  foods 
in  the  rural  sector  by  low,  medium,  and  high  socio-economic  groups.    The  sample 
on  which  this  analysis  was  based  included  only  143  families  from  the  30  sample 
cantons.    Consumption  was  obtained  during  3  consecutive  days  by  recording  the 
intake  levels  of  different  foods. 

In  addition  to  average  per  capita  intake  for  families,  the  intake  of  78 
preschool  children  from  these  families  was  estimated  separately.    The  daily 
consumption  of  wheat  foods  by  these  two  groups  and  by  the  three  socio-economic 
groups  -  classified  on  the  basis  of  an  index  of  8  socio-economic  indicators  - 
is  shown  in  Table  9.    These  data  show  a  much  higher  consumption  of  bread  than  of 
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pasta  for  all  groups.    They  also  show  that  average  consumption  of  bread  for  all 
family  members  was  significantly  higher  for  the  high  and  medium  groups.  For 
preschool  children,  tne  consumption  of  bread  was  more  uniform  between  socio- 


economic groups. 


Table  9 


Average  weekly  per  capita  consumption  of 
wheat  foods  by  rural  families  and  preschool  children  from 
different  socio-economic  levels,  Costa  Rica,  1966 


Group  and 
wiieat  food 


All  family  meiiibers 

Bread 
Pastas 

Preschool  children 

Bread 
Pastas 


Socio-economic  group 
Low        iledi  urn  High 
-  Grams  per  person  per  whek  - 


245 
49 


168 
28 


357 
77 


245 
28 


518 
56 


175 
21 


Source:    Menchu  et  al.  (1973). 
In  addition  to  the  1966  INCAP  study,  in  1975  the  Ministry  of  Health  of 
Costa  r<ica  made  a  nutrition  survey  the  primary  objective  of  which  was  to  evaluate 
the  nutritional  status  of  children  under  5.    The  sample  for  this  survey  was 
selected  from  41  cantons.    Of  these,  30  corresponded  to  the  same  cantons  that 
were  used  in  the  1966  INCAP  study.    The  41  cantons  were  selected  from  5  "health 
regions"  corresponding  to  the  different  regions  of  the  country  as  follows: 
Region  1,  Centro;  region  2,  i^orte;  region  3,  Pacifico  Seco;  region  4,  Atlantico; 
and  region  5,  Pacifico  Sur  (see  map  in  Appendix).    Food  consumption  patterns  of 
the  families  sampled  were  recorded.    Among  other  things,  these  consumption 
patterns  showed  tne  use  of  wheat  foods  by  people  in  the  different  health  regions 
and  are  summarized  in  Table  10.    These  data  show  that  bread  is  eaten  more 
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frequently  than  other  wheat  food,  but  there  is  a  wide  variation  among  regions. 
In  region  3,  for  example,  only  48.3  percent  of  the  people  ate  bread  daily  for 
breakfast,  while  in  region  4,  S3. 8  percent  did  so.    The  quantities  eaten  were 
not  specified,  nor  were  the  reasons  for  the  differences,  which  could  be  due  to 
economic  factors,  food  preferences,  or  differences  in  availability. 

Table  10 

Percentage  of  people  consuming  different  wheat  foods  daily 
at  different  meals,  for  the  5  health  regions  and 
for  the  entire  country,  Costa  Rica,  1975 


Wheat  food 
and  meal 


Bread 

Breakfast 
I'lorning  break 
Afternoon  break 

Pastas 
Luncn 
Ji  nntr 

Gal letas 

Afternoon  bre^ 


Health  region 
2  3  4 


Entire 
country 


percent  - 


80.7  63.9  48.3  83.8 
12.7  13.0  2.3  8.7 
72.3        70.9       41.0  G7.0 


14.2  16.9  7.8  15.4 
13.9        19.7        5.6  17.9 


3.2  2.8        3.1  10.2 


56.8 
2.9 
56.1 


7.0 

10.9 


9.2 


67.7 
8.9 
64.4 


13.5 
14.7 


4.9 


Source:    Amador  et  al.  (1975). 

Althougli  the  data  in  Tables  8,  9,  and  10  are  not  the  best  that  could  be 
hoped  for  to  provide  guides  for  determining  the  effectiveness  of  a  program  of  prote 
fortification  of  wheat  foods  they  are  the  best  available.    These  data  indicate 
that  there  is  a  wide  variability  in  the  consumption  of  wheat  foods  in  Costa  Rica 
and  that  the  dispersed,  rural,  low  socio-economic  groups  consume  much  less  of 
these  foods  than  do  the  higher  income  urban  people.    Commercial  sales  of  protein 
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fortified  wheat  foods,  therefore,  would  be  more  likely  to  reach  the  segment  of 
tne  population  least  in  need  than  the  segment  most  in  need  of  additional  protei 
in  their  diets. 

Of  course,  a  purposeful  program  to  increase  protein  intake  by  certain 
target  groups  could  be  undertaken  by  the  government  and  would  not  have  to  rely 
on  commercial  sales.    This  could  be  achieved  by  subsidizing  purchases  of  a 
protein  fortified  wheat  food  by  the  target  groups  distributed  either  through 
regular  commercial  channels  or  through  govermment  food  distribution  programs. 

A  program  for  distributing  free  food  to  children  12  years  old  and  younger 
is  in  operation  in  Costa  Rica.    Protein  fortified  wheat  foods  could  be  added 
to  the  list  of  foods  distributed  under  this  program  if  the  government  decided 
to  do  so.    This  program  (Asignaciones  Familiares)  and  the  factors  that  would 
probably  be  evaluated  by  the  government  in  deciding  whether  or  not  to  add  a 
protein  fortified  wheat  food  to  the  program  are  discussed  in  other  sections  of 
this  report. 

Distribution  and  Retailing  System  for  Wheat  Foods 
As  indicated  above,  the  major  wheat  foods  consumed  in  Costa  Rica  are 
commercially  produced  breads,  followed  by  other  bakery  products.    On  the  basis 
of  the  quantity  of  different  types  of  flour  produced,  the  consumption  of  pasta 
products  and  crackers  (galletas)  is  considerably  below  that  for  bakery  products 
Home  baking  is  very  minor  with  only  3  percent  of  the  flour  being  used  for  this 
purpose.    There  is  a  network  of  small  retail  bakeries  located  throughout  the 
country  as  well  as  a  few  large  ones  in  San  Jose.    Pastas  are  manufactured  in 
several  factories,  most  of  which  are  located  in  or  close  to  San  Jose.  The 
status  of  the  baking  and  pasta  industries  and  the  type,  relative  importance, 
and  prices  for  trie  products  produced  are  discussed  in  other  sections  of  this 
report. 
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Nearly  all  bakeries  sell  some  of  their  products  at  retail  at  the  bakery 
and  also  sell  to  supermarkets  and  small  retail  outlets  (pulperias)  which  are 
widely  scattered  throughout  the  country,  except  in  the  very  remote  rural  areas. 

In  addition  to  these  private  sector  firms,  a  government  agency,  the 
Consejo  Nacional  de  Produccion    (CNP),  operates  a  network  of  167  retail  outlets 
located  throughout  the  country.    These  stores  sell  not  only  foods  on  which  the 
government  fixes  prices  but  also  other  foods  -  including  wheat  foods  -  in 
competition  with  the  private  sector  retailers,  thus,  in  effect,  setting  a  price 
ceiling  on  most  basic  foods. 

The  CUP  is  also  the  sole  supplier  of  foods  purchased  by  the  Asignaciones 
Faiiiiliares,  a  government  program  that  is  attempting  to  provide  a  major  part  of 
the  nutrition  to  all  children  12  and  under.    This  program  already  provides 
2  meals  per  day  to  an  estimated  150,000  children  and  is  targeted  to  reach 
600,000  -  600,000  children  by  1980.    The  criteria  for  selection  of  foods  for 
this    program  are  the  following:    1)  .Nutritional  balance;  2)  use  of  domestic 
crops;  3)  low  cost;  4)  consumer  acceptance;  5)  good  storage  stability;  6)  ease 
of  transport;  7)  creation  of  new  industries  and  employment  opportunities;  and 
6)  availability  of  the  foods  in  tiie  commercial  sector.    The  only  wheat  food 
currently  used  in  tlie  program  is  a  small  amount  of  pasta.    Although  this  product 
does  not  meet  the  criteria  of  "use  of  domestic  crops,"  and,  on  a  comparable 
nutrient  basis,  is  higher  in  price  than  either  corn  or  rice,  it  satisfies  the 
other  selection  criteria.    Two  additional  criteria  tiiat  would  militate  against 
the  selection  of  bread  for  this  program  would  be  poor  storage  stability  and 
difficulty  of  transport,  though  baking  on  or  near  the  use  site  would  partly 
overcome  tnese  problems. 
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A  stated  objective  of  the  child  feeding  program  is  to  provide  80  percent 
of  the  caloric  requirements  and  60  percent  of  the  protein  requirements  in  the 
2  meals.    This  objective  would  seem  to  place  a  constraint  on  the  selection  of 
protein  fortified  wneat  foods  for  the  program,  especially  if  such  foods  were 
higher  in  cost  than  other  selected  foods  that  provided  the  same  nutrients. 

Another  means  of  food  distribution  within  the  country  is  through  CARE. 
CARl:  distributes  supplementary  foods  that  are  donated  under  Title  II  of 
PuDlic  Law  4ci0.    Wiieat  flour  provided  to  CARE  under  this  arrangement  is 
distributed  through  various  government  feeding  programs  for  preschool  and 
primary-aged  school  children  and  to  pregnant  and  nursing  mothers,  primarily 
in  rural  areas.    Recently  CARE  has  been  receiving  wheat  flour  fortified  with 
12  percent  soy  flour  whicn  it  will  distribute  through  the  feeding  programs. 
An  important  part  of  CaRE's  prograinmi ng  effort  in  Costa  Rica  is  to  assist  the 
government  with  its  goal  of  substituting  indigenous  local  foods  to  replace 
P.L.  4b0  coi.imodi ties  so  that  the  feeding  programs  will  be  able  to  operate 
effectively  as  CARE  and  P.L.  480  participation  are  phased  out. 

A  final  means  of  wneat  food  distribution  that  should  be  mentioned  -  although 
it  is  quite  minor  -  is  a  Seventh  Day  Adventist  store  located  in  San  Jose. 
Mltnough  tnis  store  is  insignificant  in  its  total  impact  on  food  distribution, 
it  manufactures  and  sells  a  number  of  foods  that  are  blends  of  wneat  and  soy. 
Because  of  experience  in  producing  and  marketing  these  kinds  of  foods  in  Costa 
Rica,  tne  persons  associated  with  this  store  may  be  able  to  provide  useful 
technical  and  marketing  information  to  a  larger  program  of  protein  fortification 
of  wneat  foods  snould  such  a  program  be  introduced  in  Costa  Rica. 
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Status  of  the  Milling  Industry 

Costa  Rica  has  one  flour  mill,  rlolinas  de  Costa  Rica  S.A.,  located  in 
Alejuela,  about  20  miles  from  San  Jose.  It  is  a  modern,  pneumatic  plant  built 
in  1967  with  i^lexican  capital  and  Mexican-built  equipment.  The  main  mill  grinds 
botii  hard  and  soft  wheats.  A  smaller  unit  grinds  durum  to  yield  semolina.  The 
total  capacity  is  7500  cwt  flour  per  day,  operating  continuously  6  days  a  week. 
Tfiey  can  store  3-4  months  wheat  supply. 

Wrieat  is  purchased  every  5-6  months  from  the  United  States  for  West  Coast 
sniprnent  along  with  that  purchased  by  El  Salvador.    It  is  imported  every  6  weeks 
at  tne  Pacific  Port  of  Puntarenas.    The  current  purchases  include  about  75/o 
dark  hard  sprii.g,  lO/o  hard  red  winter,  10%  western  white  and  S%  durum  wneat. 
In  the  past  small  quantitites  of  soft  wheat  were  imported  from  Mexico  and 
Australia. 

The  modern  wneat  cleaning  equipment  includes  a  water  wash  using  500,000 

liters/day.    Flour  extraction  rate  is  66-67%  for  bread  flour  and  70-72%  for  soft 

wheat  flour  on  tne  same  mill.    (This  may  reflect  different  milling  characteristics 

if  no  mill  adjustment  is  made  when  different  wheats  are  milled.).  The  product 

distribution  is       78%  bread  flour 

12%  pasta  flour  (blend  of  60%  hard  wheat 

and  40%  amber  durum) 
3%  household  packs  (2  and  5  lbs.) 
3%  semolina 
4%  pastry  flour 

The  bread  flour  line  includes  a  strong  13%  protein  flour  and  a  product 
similar  to  topping  flour  in  the  United  States.    Small  bakeries  may  use  only  bread 
flour  for  their  entire  range  of  products.    Trjus  the  high  production  of  bread  flour 
does  not  reflect  only  bread  usage. 
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Except  for  household  packs,  flour  is  packed  in  100  lb.  cotton  sacks,  and 
aged  20  days  in  a  large,  clean,  modern  air-conditioned  warehouse.    Large  orders 
(200  cwt)  are  delivered  direct  to  customers  at  the  government-set  price.  Smaller 
orders  are  picked  up  by  the  customer  or  made  available    through  distributors  who 
charge  4  colones  (4o(^  U.S.)  for  each  sack  delivered.    Flour  can  be  delivered  to 
the  most  remote  areas  in  24  hours. 

All  flour  and  semolina  are  enriched  with  thiamin,  riboflavin,  niacin  and 
iron  plus  calcium  carbonate.    Flours  are  not  bleached  but  75  ppm  of  potassium 
bromate  are  added  at  the  mill  along  with  diastatic  malt  where  appropriate. 

Tne  wel 1-equi pped  quality  control  laboratory  determines  wheat  milling 
characteristics  witii  Brabender  equipment  (dockage,  moisture,  Quadrumat  junior). 
Tne  resulting  flour  is  further  characterized  by  a  farinograph,  amylograph, 
extensograpn  and  Theby  gluten  tests.    If  in  doubt,  a  baking  test  is  performed. 

i-lill  production  bread  flour  is  baked  twice  weekly  using  a  straight  dough 
procedure  and  a  pullman-type  pan.    Dough  weights  of  400,  500,  600  g.  are  tested 
in  the  same  size  pans  to  reflect  the  conditions  used  in  the  baking  industry. 

The  selling  price  of  flour  and  by-products  is  established  by  the  government 
of  Costa  Rica,  through  the  Ministry  of  Economics,  Industry  and  Commerce.  The 
most  recent  changes  (decreases)  were  published  September  7,  1976  in  the  official 
gazette  (La  Gaceta).    They  are  summarized  in  Table  11.    Current  flour  prices 
represent  about  a  $1.00/ cwt  decrease  from  the  previous  price. 

Kiolinas  de  Costa  Rica  appears  to  have  the  facilities  and  knowledge  for 
developing  a  fortification  capability.    Because  of  the  governments  interest 
in   yuca  flour  to    include  its    use  in  extending  wheat    flour,    mill  oersonriel 
have  assessed  the  tectmology  needed  for  blending.    While  feasible,  they  estimate 
it  would  take  more  than  a  year  to  install  the  necessary  equipment.    The  same 
tir.,^.  interval  and  technology  would  be  anticipated  if  a  protein  flour  were  to  be 
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As  of  Sept.  7,  1976 
MAXIMUM  SELLING  PRICE 


Retailer 

TYPE 

BRANU  NAME 

Major  User 

(Distributor)  Consumer 

Hi? .  sj  i\y 

Ho.o  Kg 

Kg 

High  Patent  Bread 

Flores,  Mas  Pan 

C 1 . UU 

Topping  Flour 

Mercuric,  Tres  llunecas 

127  50 

3  25 

Cracker  or  Pastry 

Palatina,  Palatlna  Esp. 

128  00 

132.00 

3.35 

Jurum 

Ambari  na 

138.90 

142.90 

— 

Semocrisa 

168.90 

172.90 

Blend  (60%  DHW/40%  Amber  Jurum) 

Corona 

124.00 

128.00 

All  Purpose 

Na carina 

(20  bags) 

(20  bags) 

(eacn  bag) 

20  bags  2.3 

Kg 

per  bag 

145.50 

149.50 

8.60 

60  bags  920 

g 

per  bag 

155.50 

159.50 

3.65 

C.R.  (t&.b4  =  U.S. 

$1 

.00 

Source:    La  Gaceta  (Costa  Rica);  Sept.  7,  1976 

introduced  at  the  mill.    If  outside  help  were  needed,  such  technology  might  be 
made  available  through  a  consultant  arrangement  with  U.S.  millers  experienced  in 
supplying  soy  fortified  flours  for  U.S.  Food  for  Peace  programs. 

Support  technology  for  determining  quality  characteristics  of  the  protein 
materials  could  be  obtained  from  CITA.    This  industry  -supported  organization  has 
an  active  program  developing  food  blends  for  government  programs.    They  are  in 
a  favorable  position  to  guide  development  of  a  functional  protein  concentrate  for 
flour  fortification. 
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Status  of  the  Baking  Industry 
General  —  Costa  Rica  has  two  distinct  baking  capabilities:    one  composed 
of  6  mechanized  baking  companies,  processing  15  to  50  sacks  of  flour  each  day; 
and  the  other  composed  of  many  small,  essentially  hand-operated  bakeries  processing 
less  than  15  sacks  of  flour.    Estimations  of  their  number  range  from  300  to  1500. 
A  business  census,  currently  underway,  should  determine  the  number. 

Besides  the  differing  levels  of  mechanization,  the  product  mix  also  charac- 
terizes tne  bakery  situation.    The  major  products  of  the  modern  mecfianized  bakeries 
are  sliced  white  bread,  pullman  style,  and  hearth-type  French  or  Spanish  breads. 
The  small  hand-operated  bakeries  produce  the  bulk  of  the  price-controlled  rolls 
(bollitos)  available  fresh  daily.    Some  large  bakeries  also  produce  or  distribute 
a  limited  number  of  bollitos  at  specified  times  in  their  stores. 

The  growth  rate  of  bakery  products  was  estimated  by  the  major  yeast  supplier 
in  Costa  Rica  at  5%  per  year.    This  indicates  increased  consumption  since  it  is 
faster  than  the  population  growth  rate  of  about  3%.    At  the  same  time,  the  small 
bakeries  may  represent  a  declining  industry.    One  person  estimated  they  might 
disappear  in  15  to  20  years. 

Large  Mechanized  Bakeries  --  The  six  bakeries  in  this  catagory  are  all  located 
in  the  San  Jose  area;  some  have  branch  bakeries  or  outlet  stores  at  other  locations. 
Various  operating  and  distribution  systems  are  used.    For  example:    1.    one  company 
(La  Selecta)  has  several    in-store  bakeries  using  the  oven  as  a  focal  point  for 
customers  to  observe  oven  preparation  of  the  proofed,  hearth  type  French  bread. 
They  see  the  baker  transferring  loaves  to  a  semi-automatic  conveyor  belt,  slashing 
the  tops,  and  moving  the  loaves  into  a  glass-fronted  oven.    They  also  have  outlet 
stores  in  other  cities;  2.    Several  companies  have  single  bakeries  with  various 
distribution  patterns.    One  (Pan  Schmidt)  distributes  by  truck  to  its  own  stores 
throughout  San  Jose  and  in  Guanucaste  and  to  several  stores  throughout  the  country. 
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They  fly  bread  to  tne  southern  area  near  Panama.    Others  (Pan  Roca  and  Pan 
rlusmanni)  have  on-site  sales  areas  and  distribute  to  several  supermarkets  in 
the  Central  i-leseta  area.    Distribution  is  often  limited  to  24  hour  sales  volume 
to  prevent  stale  returns. 

Large  bakeries  are  equipped  with  20-80  quart  Hobart  mixers.    Some  nave 
200-30U  lb.,  capacity  horizonal  mixers.    They  have  mechanical  dividers,  rounders 
and  sheeters,  but  some  substitute  manual  operations  for  dividing  and  rounding. 
Fermentation  takes  place  in  bowls  or  troughs  and  proofing  generally  on  open  racks 
wneeled  to  appropriate  warm  areas.    No  overhead  proofers  were  seen, but  may  exist. 

Botn  straight  and  sponge  doughs  are  made.    Some  bakers  set  a  few  sponges 
overnight  in  cold  rooms  for  early  morning  start  up.      Room  temperature  sponges 
are  set  for  4  to  5  hours.    Sponge  and  straight  doughs  are  molded  after  a  short 
rest  from  tne  mixer.    Scaling  weights  are  16  to  20  ounces. 

The  major  product  cominon  to  the  large  bakeries  is  sliced  white  bread,  pullman 
style,  packaged  in  plastic  bags,  sold  in  bakeries,  supermarkets,  pulperias  (small 
family  owned  stores).    Slicing  is  automatic,  bagging  requires  1  to  2  people, 
wno  use  an  automatic  plastic-tie  machine.    Labeling  requires  the  statement  of 
ingredients  and  loaf  weight.    No  standards  are  imposed.    A  typical  label  states 
enriched  flour,  water,  yeast,  sugar,  salt,  lard  and  calcium  propionate,  0.25/o  as 
preservative.    Weight  for  the  same  size  bread  selling  in  supermarkets  for  ^4, 00 
(4JC  U.S.)  ranged  from  400  to  500  g. 

Small  Bakeries  —  Small  bakeries  are  located  throughout  the  country  in 
convnunities  large  enougii  to  support  them.    In  the  San  Jose  area  they  are  located 
in  residential  neignborhoods  as  part  of  a  small  grocery  store  (pulperia)  or  as  a 
separate  establishment.    There  may  be  one  bakery  every4  blocks  in  some  coinmunities 
with  on-site  sales  and  truck  delivery  to  grocery  stores  in  the  community.  The 


Appendix  A-1 

33 

indjor  product,  the  small  government-price  controlled  roll  (boll i to)  is  made 
fresh  each  morning  and  sold  from  a  basket  without  wrapping. 

One  to  3  employees  may  process  1  to  15  sacks  of  flour  per  day  in  one  large 
room  equipped  with  tables,  a  dough  trough,  a  sheeter  and  sometimes  a  slow  dougfi 
mixer.    A  typical  oven  is  brick,  about  10  to  12  ft.  square,  with  a  domed  internal 
cavity  about  3  ft.  high  at  tiie  center.    Heating  is  by  a  portable  kerosene-fi red 
gun  placed  at  the  opening  prior  to  baking.    A  one-hour  firing  is  adequate  for 
4  to  5  hours  baking.    Wood  is  too  expensive  for  heating  ovens. 

Tiie  major  product  of  the  small  bakeries  is  the  government  price-controlled  roll 
(oollito)  containing  flour,  fat,  salt,  sugar  and  yeast.    These  are  prepared  by 
a  straight  or  sponge  dough  procedure.    Dough  mixing  is  usually  by  hand  with  fermen- 
tation in  a  wooden  trough.      In  the  absence  of  a  mixer,  the  mechanical  dough 
development  occurs     during  sheeting  of  fermented  dough  pieces  through  a  pie  dough 
sheeter  several  times  witli  folding  crosswise    or  longitudinally  at  each  pass.  This 
Ts    followed  by  manual  scaling  and  shaping  for  final  proof. 

At  one  location,  a  mechanical  mixer  was  equipped  with  a  rotating  bowl  and 
stationary  heavy  blade,  angled  to  provide  some  mixing  of  dough  ingredients.  Dough 
development  occurred  in  another  rotating  bowl  equipped  with  a  stationary  vertical 
sheeter.    The  dough  was  continually  sheeted  during  bowl  rotation. 

Five  hour  sponges  were  conmon.    After  dough  mixing,  zero  time  to  2  hours  elapse 
before  final  makeup.    If  straight  doughs  were  utilized,  fermentation  ranged  from 
a  short  rest  to  3  hours  before  makeup.    Final  dough  pieces  of  approximately  30  g. 
were  elongated  and  shaped  by  hand,  placed  close  together  in  groups  of  5  on  shallow- 
trays.    After  proofing  at  ambient  temperature,  they  were  baked  for  times  dependent 
on  the  uncontrolled  oven  temperature.    The  baked  pieces  are  sold  individually  or 
commonly  in  units  of  5  or  10.    By  law,  the  baked  pieces  should  weigh  at  least  25.5  g 
selling  for  15  centimos  (1.8(t  U.S.). 
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Other  common  products  from  the  same  fermented  doughs  were  bread  sticks  and 
a  donut-shaped  piece  formed  from  the  bread  stick. 

The  major  unfermented  product  was  a  lean  slightly  sweet  cookie  or  cracker-like 
piece  (galleta)  cut  from  rolled  out  stiff  doughs,  docked,  and  baked  at  low  heat. 
Little  or  no  browning  occurred.    They  usually  contained  flour,  sugar,  fat,  salt 
and  baking  powder.    At  times  a  yeasted  dough  was  used.    At  one  location  these 
weighed  about  5  grams  each  and  sold  6  for  25  centimes  (3(t  U.S.).    Their  popularity 
and  storage  stability  suggest  them  as  a  potential  vehicle  for  fortification. 

Other  products  included  soft  cookie-like  pieces  or  bars  prepared  from  50  to 
75%  sugar  doughs,  mixed, rol led, and  flattened  by  hand,  some  containing  a  guava 
jelly  filling. 

Often  the  same  bread  flour  is  used  for  the  complete  range  of  products  in  a 
small  bakery.    Up  to  a  week's  supply  is  stored  in  the  bakery. 

Fortification  Potential  of  Specific  Bakery  Products       For  the  purpose  of 
selective  fortification  of  a  bakery  item,  three  products  would  give  the  most 
promise  for  reaching  the  largest  number  of  people  and  being  consumed  in  significant 
amounts  for  nutritional  impact.    These  are  sliced,  white,  pan  bread;  small  rolls 
(bollitos),  and  sweet  crackers  (galletas). 

The  pan  bread  is  produced  by  mechanized  bakeries  with  a  level  of  sophistication 
adequate  to  adapt  new  fortification  or  composite  flour  technology.    Evidence  of 
past  success  was  noted  in  the  range  of  hearth  and  bread  products  already  available; 
e.g.  whole  wheat,  sour  rye  and  a  new  high  fiber  bread  introduced  in  October,  1976. 
(This  product  contains  high  levels  of  bran,  germ  and  sesame  seed.)    The  major 
modification  anticipated  for  high-protein  bread  would  be  the  use  of  straight  doughs 
rather  than  sponge  unless  the  protein  concentrate  was  added  at  the  dough  stage. 
Scaling  weights  at  the  high  end  of  the  present  range  (20  oz)  would  be  needed  to 
prevent  overproofing  in  order  to  fill  the  covered  pullman  pan.    Present  shortening 
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levels  (3%)  with  or  without  dough  conditioners  should  insure  adequate  loaf 
vol ume. 

The  bollitos  would  appear  to  be  the  product  most  likely  to  reach  the  target 
group  expected  to  need  the  added  nutrients  because  they  are  price-controlled  and 
produced  in  residential  neighborhoods.  They  could  be  protein-fortified  using 
known  technology  and  straight  dough  procedures.  Because  strong  bread  flours  are 
used  in  Costa  Rica,  the  dough  development  by  sheeting  rolls  should  be  sufficient 
to  maximize  effectiveness  of  fat  and  dough  conditioners.  Similar  methods  are  used 
successfully  with  soy-fortified  flours  in  other  countries,  e.g.  Philippines. 

Galletas,  low  moisture  cookies  have  the  advantage  of  a  storage  stable  product 

that  can  be  shipped  to  rural  areas  and  stored  without  deterioration.    Its  slight 

sweetness  makj^sit  particularly  acceptable  for  children.    U.S.  studies  on  other  types 

would 

of       protein-fortified  cookie  products/suggest  that  galletas  could  be  protein- 
fortified  without  adverse  quality  changes.    Experiments  would  have  to  be  performed 
to  assess  process  modifications  needed. 

To  aid  in  the  evaluation  of  the  most  appropriate  product  for  protein  fortifi- 
cation, the  information  in  Table  12  was  developed.    It  gives  an  analysis  of  several 
Costa  Rican  wheat-based  products,  emphasizing  protein  level  and  cost  and  compares 
protein  and  calories  in  100g.of  edible  product  (prepared  for  serving). 

If  total  cost  is  charged  to        protein,  the  bollito    represents  the  least 

expensive  product,  pan  bread  the  most  expensive.    Spaghetti  protein  cost  is 

relatively  low,  unless  preparation  costs  become  significant. 

100  g 

Nutrients  in  /  of  edible  product  vary  mainly  with  the  water  content.  In 
addition,  the  protein  in  galletas  is  diluted  by  the  high  fat  content  (ave  8.9%) 
which  supplies  significant  calories. 
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Status  and  availability  of  minor  baking  ingredients 

Vitamins  (thiamin,  riboflavin,  niacin)  and  minerals  (iron  and  calcium)  are 

added  at  the  flour  mill  using  U.S.  levels  of  enrichment, 
oxidi  zing 

The  /  agent,  potassium  bromate  is  added  at  the  mill  at  75  ppm  to 

bread  flours.    Some  bakers  add  Arkady  yeast  food  which  also  contains  KBrO^. 
It  is  purchased  from  Pan  American  Standard  Brands,  Inc. 

The  mold  inhibitor,  calcium  propionate,  also  purchased  from  Pan  American 
Standard  Brands  is  added  to  bread  formulas  by  the  large  bakeries  at  0.25%  level. 
It  is  (t8.75/lb.  ($1  ,025  U.S.). 

Hydrogenated  fat  is  a  palm-oil  based  product  manufactured  in  San  Jose  by 

United  Brands.    Use  levels  in  baked  products  ranged  from  3%  up.    Margarine  and 

cooking  oils  are  made  from  cottonseed  imported  from  El  Salvador  by  United  Brands 
condi  tioners 

Dough  /  are  imported  from  the  United  States.    Emplex  (SSL)  is  the 

only  dough  strengthening  compound  available  at  a  cost  of  (t22.00/lb.  ($2.64  U.S.) 
from  C.  J.  Patterson  Co.    t-Dulsifier  and  scftener  type  compounds  are  available 
from  Atlas  Chemical  Company  through  United  Brands.    They  include  Atmol,  Altex 
and  Mono-Short. 

Sugar  is  government  controlled.    Three  types  are  available:    refined  table, 

sugar 

regular  (bakers),  and  super-crystal  containing  molasses.  The  regular  bakers/cos 
U.S.  lU/lb. 

Compressed  and  active  dry  yeast  is  manufactured  in  San  Jose  by  Pan  American 
Standard  Brands.    Compressed,  delivered  in  the  San  Jose  area  is  t  2.75/lb.  (32(t 
U.S.).    Active  dry  yeast  is  available  in  2,  10,  and  25  lb.    sizes  for  (^7.20  to 
7.56/lb.  (84-88. b(j  U.S. ). 
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Status  of  the  pasta  industry 

One  large  and  several  small  companies  characterize  the  pasta  industry.  They 
produce  for  Costa  Rica  and  for  export  to  other  Central  American  countries.  The 
large  company  (Roma-Prinz)  is  a  subsidiary  of  the  U.S.  company  located  in  Lowell, 
Massachusetts.    They  have  a    modern,  new  plant  in  Alajuela  nearing  completion 
which  will  increase  their  processing  capacity  to  8000  cwt  flour  per  month  from 
the  present  1500  cwt.    They  make  a  wide  range  of  American-type  pastas  from  durum 
semolina  which  costs  (^168/cwt.    Similar  products  are  made  by  the  smaller  companies, 
some  with  semolina,  but  greater  amounts  with  the  blended  flour,  containing  60% 
dark  hard  winter  and  40%  amber  durum  and  selling  for  (^1 24/ cwt.    The  government 
sets  a  lower  price  on  the  blend  in  order  to  provide  a  reasonably-priced  pasta  for 
popular  consumption.    Table  12  provides  information  on  protein  content  and  cost 
of  spaghetti  in  Costa  Rica  compared  with  bread  and  galletas. 

The  government's  Asignaciones  Familiares  program  uses  macaroni  made  from 
the  60-40  blend  and  presently  supplied  by  the  smaller  pasta  manufacturers.  If 
they  expand  the  program  and  include  protei n- fortified  pastas,  they  would  probably 
have  to  look  to  Roma-Prinz  for  technology  and  quantities  needed.    Roma  Prinz's 
U.S.  parent  had  produced  protein  fortified  pastas  for  the  U.S.  school  lunch  program 
and  is  studying  such  products  for  possible  submission  to  Asignaciones  Familiares 
for  their  consideration. 

A  composite  flour  pasta  was  observed  in  production  at  Industrias  Las  Palmas, 
S.A.  at  Palmares.    Seventeen  percent  dry  corn  masa  was  blended  with  83%  hard  wheat 
flour,  made  into  a  dough  with  the  same  moisture  content  as  all  wheat  pasta,  and 
extruded  on  a  Braibandi  extruder  and  dried.    This  corn  masa  was  prepared  by  steaming 
whole  white  corn  5  minutes  in  a  vertical  cylinder,  dropping  it  on  a  shaking  screen 
with  air  for  cooling  and  drying,  and  then  grinding  to  a  flour  in  two  sequential 
stone  mills.    A  somewhat  better  (but  more  expensive)  composite  flour  pasta  had 
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been  previously  made  wherein  the  corn  was  first  partially  dehulled.    The  color 
of  the  composite  flour  pasta  was  a  light  tan  compared  to  the  amber  of  durum  pastas. 
Both  the  odor  (dry)  and  flavor  (cooked)  differed  significantly  from  all  wheat 
pastas.    However,  the  manufacturer  claimed  this  low  cost,  composite  flour  pasta 
represented  50%  of  his  market.    It  has  a  significantly  lower  cost,  ^2.0  per  lb. 
compared  with  ^3.4  for  traditional  pastas.    This  is  achieved  by  the  lower  cost  of 
corn  and  use  of  bulk  marketing  procedures  instead  of  the  household  packs  used  with 
the  all-wheat  pastas. 

Jose  Gonzalez,  CITA  noted  that  rice  and  corn  must  be  cooked  for  use  in  pastas. 
This  can  be  done  by  drum  drying,  steaming  as  described  above  or  by  extrusion 
cooking.    The  steaming  process  was  said  to  be  used  in  Colombia. 
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PROTEIN  SOURCES 

Currently,  there  are  no  locally  available  sources  of  protein  in  Costa  Rica 
that  can  be  used  for  protein  fortification  of  wheat  foods.    Two  potential  sources 
exist,  however,  which  are  evaluated  below.    These  are  soybeans  and  concentrated 
wheat  protein  made  from  wheat  milling  fractions. 

Soybeans 

Production      Although  there  is  no  commercial  production  of  soybeans  in 
Costa  Rica  at  present,  a  number  of  different  investigations  have  been  carried  out 
by  various  groups  in  the  past  10  to  12  years  to  evaluate  the  possibilities  for 
soybean  production.    Many  varieties  have  been  tested  in  several  locations  with 
most  varieties  being  eliminated  because  of  disease  problems  and  low  yields. 

A  few  varieties  have  shown  promising  results  under  experimental  conditions 
and  further  testing  under  commercial  conditions  is  underway  with  support  from 
the  government,  CARE,  USAID,  the  University  of  Costa  Rica,  and  others. 

With  regard  to  yields,  the  best  varieties  under  experimental  conditions 
resulted  in  yields  of  anywhere  from  2.0  to  3.1  MT  per  hectare.    It  has  been 
estimated  that  under  commercial  conditions  the  average  yields  of  these  varieties 
could  be  from  1.5  to  1.8  MT  per  hectare.    Thus,  it  would  seem  that  soybean  production 
in  Costa  Rica  is  technically  feasible. 

Wnether  or  not  production  of  soybeans  is  economically  feasible  will  depend 
upon  production  costs  under  Costa  Rican  conditions  and  the  world  price  for  soybeans. 
Five  production  cost  estimates  on  1974-75  experimental  scale  operations  have  been 
made.    These  estimates  ranged  from  2,852.40  to  8,750.35  colones  per  hectare. 
One  analyst  averaged  these  cost  estimates,  apparently  weighting  each  by  the  yield 
and  the  area  under  production  and  arrived  at  an  average  cost  of  3,635  colones  per 
hectare  or  1,928  colones  per  MT. 
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During  the  period  under  study      a  period  of  unusually  high  prices  for 
soybeans  —  the  price  of  imported  soybeans  from  Nicaragua  reached  3,080  col  ones 
per  MT.    Under  these  conditions,  it  would  seem  that  soybeans  would  be  an  economically 
feasible  crop  for  Costa  Rica.    In  view,  however,  of  the  small  size  of  the  experimenta 
plots,  the  wide  range  in  the  cost  estimates,  and  the  unusually  high  prices  for 
soybeans  when  the  feasibility  estimates  were  made,  these  data  should  be  used  with 
extreme  caution.    In  addition,  to   develop  large-scale  commercially  feasible 
production  of  soybeans  in  Costa  Rica,  many  problems,  particularly  those  associated 
witn  transferring  technology  to  a  large  number  of  small  farmers,  would  have  to  be 
overcome.    Such  problems  cannot  be  expected  to  be  solved  in  a  short  time  and 
without  considerable  effort  and  cost. 

i^larkets  for  Soybean  Products      At  present  there  is  very  little  use  of 
soybean  products  in  Costa  Rica.    The  quantities  that  are  used  are  mainly  for 
industrial  purposes  (oil)  and  animal  feeding  (meal).    The  small  amounts  of  soy 
products  that  are  imported  are  in  a  processed  form  rather  than  in  the  form  of 
whole  beans  as  there  are  no  commercial  processing  facilities  in  the  country  for 
extracting  oil  or  otherwise  converting  soybeans  into  products.    The  only  exception 
to  the  lack  of  any  whole  soybean  imports  are  the  small  quantities  used  for  seed 
for  experimental  plantings  and  for  the  products  processed  by  the  Seventh  Day 
Adventist  store. 

In  1974,  a  total  of  734  MT  of  soybean  oil  was  imported  by  Costa  Rica  which 
was  less  than  10  percent  of  all  vegetable  oils  imported  that  year.    Most  of  this 
oil  was  used  for  manufacture  of  paint  and  related  products.    In  the  same  year, 
about  28,000  •'IT  of  oilseed  based  meal  was  imported,  the  major  part  of  which  was 
cottonseed  meal  from  iJicaragua.    According  to  one    source,  less  than  4,000  MT  of 
soybean  meal  is  imported  annually  and  is  used  entirely  for  animal  feed.  Another 
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source  indicated  tliat  wnile  there  is  no  import  duty  on  soybean  products  for 
feed,  there  is  on  food  grade  soy. 

Very  small  quantities  of  soy  are  used  for  food.    This  includes  trivial 
quantities  of  toasted  soybeans  sold  in  some  supermarkets  as  a  snack  food  that 
competes  with  salted  nuts,  etc.;  some  soy  containing  wheat  based  foods  sold  by 
the  Seventh  Jay  Adventist  store;  the  soy  containing  wheat  flour  and  other  products 
distributed  by  CARE;  and,  recently,  a  mixture  of  corn  flour  and  8  percent  soy  flour 
which  comes  from  Mexico  and  is  used  for  making  soy  fortified  tortillas  (Tortillas 
Tortiricas)  tnat  are  distributed  widely  throughout  Costa  Rica. 

Experimental  work  is  going  on  by  CARE,  by  CITA  and  by  some  private  firms  to 
develop  acceptable  food  uses  for  soybeans.    A  black-hulled,  Brazilian  variety  of 
soybean  -  one  of  the  varieties  that  has  shown  favorable  yields  under  experimental 
conditions  -  is  undergoing  extensive  experimental  work  by  CARE  both  from  the 
standpoint  of  production  and  utilization.    This  variety  is  similar  in  appearance 
to  the  traditional  black  bean  eaten  by  much  of  the  population  and  is  nutritionally 
superior.    On  an  experimental  basis,  black  beans  have  been  successfully  extended 
by  20%  witn  black  soybeans.    One  aesthetic  problem  identified  was  that  the  soak-water 
becomes  dark  brown.    With  regard  to  production  of  soy  flour  for  incorporation  into 
wheat  foods  -  which  is  discussed  below  -  the  black  hull  cannot  be  completely  removed 
and,  therefore,  leaves  black  spots  in  the  flour.    Dr.  Steinberg,  University  of 
Illinois,  is  working  on  dehulling.    Currently,  about  92%  of  the  soybeans  are  dehulled; 
they  hope  to  increase  this  to  97%.    Pelican  is  a  white  soybean  variety  that  has 
shown  agronomic  promise  --  its  use  in  production  of  soy  flour  avoids  the  dehulling 
problem. 

Since  Costa  Rica  imports  substantial  quantitites  of  vegetable  oils  (7,384  f'lT 
in  1973)  and  since  most  of  this  is  cottonseed  oil  which  is  used  for  industrial  uses. 
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soybean  oil  produced  from  locally  produced  soybeans  could  replace  this  oil  and 
the  soybean  meal  produced  from  such  an  operation  could  replace  the  imported  cotton- 
seed meal  from  Nicaragua.    The  key  question,  of  course,  is  can  enough  market  outlets 
be  developed  to  build  processing  facilities  that  are  large  enough  in  capacity  to 
produce  these  products  at  competitive  prices.    This  question  is  outside  of  the 
scope  of  the  potential  feasibility  of  fortifying  wheat  foods  with  protein  so  no 
attempt  will  be  made  to  answer  it  here. 

An  evaluation  of  the  possible  uses  of  locally  grown  soybeans  for  production 
of  whole  soy  flour  is  within  the  scope  of  this  study  and  is  a  question  we  turn  to 
now.    Experimental  work  for  producing  full  fat  soy  flour  and  incorporati na  it 
into  various  foods  is  already  underway  in  Costa  Rica.    This  work  is  being  done  by 
CITA,  by  CARE  and  by  several  private  groups.    This  is  in  addition  to  the  commercial 
products  being  made  by  the  Seventh  Day  Adventist  store. 

An  experimental  product  containing  banana,  rice,  and  whole  soy  flours  for 
possible  use  as  a  breakfast  cereal  (infant  food)  has  been  developed  by  United  Brands 
and  is  being  tested  for  possible  use  in  the  Asignaciones  Familiares  feeding  program. 

With  regard  to  using  full  fat  soy  flour  in  wheat  foods,  if,  as  a  maximum,  it 
is  assumed  that  10  percent  of  all  wheat  flour   was  to  be  replaced  by  locally  produced 
soybeans,  this  would  require  5,36U  MT  of  dehulled,  full  fat  soybean  flour  per  year 
(d3, 600  AT  of  wheat  flour  X  .10).    To  produce  5,360  MT  of  full  fat-soybean  flour 
would  require  6,700  MT  of  soy  beans  and  a  minimum  of  3,400  hectares  of  land. 
If  this  area  was  grov;n  in  plots  of  2  hectares,  this  could  result  in  employment 
for  1,700  small  farm  operators  and  many  adjunct  employment  opportunities.    It  also 
would  result  in  a  foreign  exchange  savings  of  $1.52  million  per  year  because  of  a 
reduction  in  wheat  imports  of  8,000  MT  at  $190  per  ton.    Such  a  replacement  would 
have  to  take  place  gradually  to  allow  production  to  grow  sufficiently  to  meet 
demand,  but  if  it  is  to  take  place  at  all  a  key  question  is  its  economic  feasibility. 
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Another  important  question  is  whether  or  not  consumers  would  accept  wheat  foods 
containing  soy  flour  and  at  what  prices. 

No  information  is  available  to  attempt  an  answer  to  the  latter  question  at 
this  time.    With  regard  to  economic  feasibility,  several  factors  would  have  to  be 
considered.    These  include  the  price  of  the  raw  material  (soybeans ), the  yield 
of  soy  flour  and  equipment,  building,  and  operating  costs.    If  soy  flour  was  to 
be  considered  for  use  in  government  supported  feeding  programs,  another  consideration 
would  be  the  cost  to  the  government  for  foods  that  would  provide  the  same  nutritional 
use. 

One  estimate  of  the  cost  of  producing  soy  flour  in  Costa  Rica  made  by  AID 
snows  a  cost  of  1.96  colones  per  pound.  The  assumptions  for  this  analysis  and 
the  cost  estimates  are  shown  in  Table  13. 

Table  13 


Cost  estimates  for  producing  soy  flour 
in  Costa  Rica,  1975 


I  tem 

Input 

Cost  per 
hour 

Dollars 

Soybeans 

380  Kg/hr  x  $0.23/ Kg. 

87.40 

Labor 

4  men  x  $0.50 

2.00 

Equi  pment 

$2,000/year 

1.00 

Bui  1  ding 

:D2,000/year 

1.00 

Packaging!/ 

300  Kg/hr  (a  $0.10/ Kg. 

30.00 

Overhead 

25%  of  all  other  costs 

30.35 

Total  151.75- 


1/ 

Yield  of  flour  from  380  pounds  of  soybeans  is  300  pounds 
due  to  dehulling  and  moisture  losses. 

y 

Cost  of  soy  flour  $151.75    =  $0.51/Kg.  -  1.96  colones/lb. 

300  Kg. 

Source:    The  market  for  soybeans  in  Costa  Rica,  AID/RDO 
Costa  Rica,  12/18/76,  unpublished. 
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The  capacity  of  operation  used  for  this  cost  estimate  was  based  on  the 
capacity  of  a  Brady  Crop  Cooker  which  can  be  used  for  extrusion  cooking  of  whole 
soybeans  which  can  then  be  ground  into  a  flour.    There  is  a  Brady  Crop  Cooker  in 
Costa  Rica  wnich  is  currently  being  used  experimentally. 

It  is  not  clear  how  building  and  equipment  costs  were  arrived  at,  nor  what 
is  included  in  overhead;  therefore,  it  is  difficult  to  evaluate  the  validity  of 
the  above  cost  estimate.    On  the  basis  of  conversations  with  several  persons  in 
Costa  f<ica,  however, it   would  seem  that  this  cost  estimate  is  too  low.    One  possibl 
understatement  of  costs  could  be  in  the  price  used  for  soybeans.    As  indicated 
earlier,  the  price  of  imported  soybeans  was  estimated  to  be  $0.36  per  kilogram 
delivered  in  Costa  Rica  around  the  time  the  cost  estimate  was  made.    The  price  of 
4)0.23/Kg.  for  soybeans  used  in  the  cost  estimate  for  soy  flour  is  the  average 
estimated  cost  of  production  discussed  above.    The  IriAS/CARE  experimental  soybean 
project  pays  the  farmers  ^pO.Sb/Kg.    This  price  would  return  farmers  an  income 
that  is  roughly  equivalent  to  wiiat  they  would  receive  if  they  grew  traditional 
black  beans  and  is,  therefore,  a  more  realistic  price.    Had  this  price  been  used, 
the  estimated  cost  for  soy  flour  would  have  been  $0.67  per  Kg.  or  2.57  colones 
per  pound. 

another  estimate  of  the  costs  of  producing  soy  flour  with  a  Brady  Crop  Cooker 
was  made  by  a  U.S.  worker  (Stone  1976)  using  price  of  inputs  that  might  be  "typical 
in  a  developing  country.    This  analysis  resulted  in  a  cost  of  0.92  colones  per 
pound.    There  were  wide  differences  in  the  prices  for  different  inputs  between 
this  analysis  and  the  one  made  by  AID  in  Costa  Rica.    One  major  difference  was  in 
the  price  of  soybeans  which  was  estimated  to  be  about  $0.13  per  Kg.  compared  with 
the  :t)0.23  per  Kg.  price  used  in  the  AID  analysis.    If  a  price  of  $0.36  per  Kg. 
were  used  for  the  price  of  soybeans  in  both  studies,  the  cost  of  the  flour  would 
be  about  1.88  colones  per  pound  for  the  U.S.  estimate  as  compared  to  the  2.57 
colones  per  pound  estimated  for  the  AID  study.    Furthermore,  although  labor  and 
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packaging  material  costs  were  about  the  same  for  the  two  studies,  the  capital  costs 
and  overhead  per  unit  of  output  for  the  AID  study  were  based  on  a  plant  of  much 
smaller  capacity  and  were,  therefore,  higher  per  unit  of  output. 

If  the  GOCR  were  considering  the  use  of  soy  flour  in  its  feeding  programs, 
one  question  that  would  likely  be  raised  is  the  cost  compared  with  an  alternate 
food  that  would  provide  equivalent  nutrition.    Although  there  are  differences  in 
the  nutrient  composition  of  soy  flour  and  dry  beans,  and  the  costs  of  utilizing 
the  two  products  may  be  different,  a  comparison  of  the  costs  of  the  two  products 
might  be  as  good  a    basis  as  any  for  nutrition  planners  to  decide  whether  or  not 
to  give  further  consideration  to  use  of  soy  flour  in  government  feeding  programs. 
Using  the  highest  of  the  above  estimates  for  soy  flour  and  the  October  1976  fixed 
wholesale  price  for  dry  beans,  we  find  the  prices  roughly  comparable:    2.57  colones 
per  pound  for  soy  flour  and  2.28  for  dry  beans.    Thus,  assuming  this  cost  estimate 
is  valid,  a  decision  to  use  or  not  use  soy  flour  in  the  government  feeding  programs 
would  have  to  be  based  on  other  criteria:    1)  Ooes  the  government  wish  to  encourage 
production  of  a  new  crop  that  could  be  used  to  substitute  for  many  agricultural 
products  that  are  now  imported;  2)  would  a  greater  variety  of  foods  in  government 
feeding  programs  be  desirable;  3)  would  those  in  the  programs  accept  foods  containing 
soy  flour? 

Even  if  the  foregoing  questions  were  answered  affirmatively,  the  questions  of 
how  soy  flour  should  be  used  and  whether  it  should  be  used  for  fortifying  wheat 
foods  would  still  be  left  unanswered.    Since  the  GOCR  is  emphasizing  the  use  of 
locally  produced  foods,  it  seerns  unlikely  that   wheat  foods  will  be  used  in  more 
than  token  amounts  in  government  financed  feeding  programs.    Therefore,  if  soy 
flour  is  considered  for  use  in  these  programs,  it  is  more  likely  to  be  evaluated 
for  use  in  foods  that  are  based  on  rice  or  corn  such  as,  for  example,  in  the  banana, 
rice,  soy  infant  food  mentioned  earlier. 
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There  may  be  a  demand  In  the  commercial  market  for  some  wheat  foods  fortified 
with  soy  without  any  significant  importance  given  by  consumers  to  the  somewhat 
higher  price    or  to  the  possible  nutritional  advantage.    It  would  seem,  however, 
that  such  a  demand  would  be  similar  to  that  for  other  specialty  breads,  and  therefore 
limited.    To  achieve  a  larger  scale  use  of  protein  fortified  bread,  the  government 
probably  would  have  to  legislate  and  subsidize  its  use.    If  the  objective  were 
to  replace  an  imported  commodity  with  a  domestically  produced  one,  it  would  be  more 
logical  to  do  so  with  a  commodity  which  is  already  locally  grown  and  lower  in  cost 
than  wheat  flour.    Commodities  that  might  be  considered  include  yuca,  rice,  and 
corn  which  are  evaluated  below  in  the  section  on  carbohydrate  sources  for  composite 
flour. 

Concentrated  Protein  from  Wheat 
One  of  the  seemingly  most  simple  ways  for  Costa  Rica  to  reduce  its  dependence 
on  imported  wheat  and  at  the  same  time  reduce  the  costs  of  wheat  foods  and  improve 
their  nutritional  value  would  be  to  extract  more  of  the  wheat  grain  for  use  as  food 
than  is  presently  being  done.    This  could  be  done  by  increasing  the  extraction 
rate  of  edible  flour  from  wheat  -  which  in  Costa  Rica  runs  around  67  percent  -  and 
reducing  the  quantity  of  residual  millfeeds  which  are  fed  to  livestock.  The 
extraction  rate  of  bread  flour  from  wheat  runs  about  80  percent  in  Guatemala  and 
7b  percent  in  the  United  States.    Since  the  price  of  bread  flour  in  Costa  Rica  in 
October  1976  was  about  128  colones  for  100  pounds  and  the  average  price  of  millfeed 
was  about  21  colones,  the  price  of  flour  could  be  reduced  by  increasing  the  extractio 
rate  and  at  tne  same  time  could  save  on  foreign  exchange  and,  perhaps,  improve  the 
nutritive  value  of  wiieat  flour.    Consumer  acceptance  of  a  higher  extraction  flour 
in  Costa  Rica  is  not  known  although,  reportedly,  white  flour  and  white  bread  are 
"status"  foods  and  preferred  by  the  majority  of  the  population. 
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An  alternative  approach  to  achieving  a  greater  utilization  of  imported  wheat 
for  food  is  to  extract  the  most  nutritive  part  of  the  millfeed  by  a  dry  mechanical 
process  resulting  in  a  product  that  has  been  named  "Concentrated  Wheat  Protein" 
(CWP)  (previously  known  as  wheat  protein  concentrate  or  WPC).    In  this  process, 
the  millfeed  is  subjected  to  more  severe  grinding  and  more  thorough  separation 
than  in  the  normal  milling  process  to  obtain  a  flour  which  ordinarily  is  considered 
too  dark  in  color  and  too  high  in  ash  to  meet  the  standards  for  white  flour.  About 
10  percent  of  the  millfeed  could  be  easily  recovered  as  CWP  with  a  protein  content 
of  around  20  percent,  up  to  25%  yield  may  be  possible.    This  product  could  be  used 
for  protein  fortification  of  breads  and  pastas  as  well  as  in  other  uses  in  any 
proportion  desired  and,  therefore,  allows  a  greater  flexibility  than  increasing 
the  extraction  rate  of  bread  flour  from  wheat. 

The  process  for  making  CWP  is  relatively  simple  and  can  be  carried  out  with  a 
number  of  different  types  of  equipment.    The  costs  would  depend  upon  the  type  of 
equipment  used,  its  delivered  prices  to  the  installation  site,  the  costs  of  instal- 
lation, and  labor  and  utility  costs.    The  price  of  the  CWP  would  depend  on  the 
demand  for  it  as  well  as  the  reduced  nutritional  value  of  the  millfeed  from  which 
it  is  made.    One  U.S.  estimate  (Daftary  et  al.,  1976  unpublished)  for  the  costs  of 
processing  millfeed  and  treating  it  for  enzyme    deactivation  and  improved  storage 
stability,  assuming  a  10  percent  extraction,  is  $0,358  (3.0  colones)  per  100  pounds 
of  CWP  extracted.    This  does  not  include  the  cost  of  the  starting  material  (millfeed) 
nor  the  cost  of  packaging. 

In  Costa  Rica,  three  types  or  grades  of  millfeed  are  produced  ranging  in  price 
from  13.8  colones  per  100  pounds  to  24.0  colones  for  the  highest  protein  millfeed 
and  averaging    21.0  colones.    Assuming  that  CWP  is  extracted  from  the  millfeed  with 
the  highest  protein  content  at  a  10  percent  rate  of  extraction  and  the  value  of 
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the  millfeed  so  processed  is  reduced  to  the  average  value  of  all  millfeed,  the 
estimated  costs  for  producing  and  packaging  TOO  pounds  of  CWP  would  be  as  follows: 


I 
I 
I 


Cost/100  lbs,  of  CWP  I 
Colones 


Cost  of  starting  material  24.0 

Discounted  value  of  900  lbs.  of  the  highest 

protein  millfeed  27.0 

Processing  costs  3.0 

Packaging  costs,  hundred  pound  cotton  sacks  8.5 

Total  62.5 


I 

I 
I 


I 


It  must  be  emphasized  that  these  costs  are  based  on  assumptions  that  may  not  be 
valid,    riore  valid  cost  estimates  would  have  to  be  based  on  a  comprehensive  analysis 
using  Costa  Rican  conditions.    In  any  case,  the  price  of  CWP  would  be  based  on  the 
price  of  mi  11  feed, which  is  lower  in  price  than  wheat  (24.0  colones  per  100  pounds 
compared  to  70  colones),  and,  therefore,  in  no  case  would  be  expected  to  be  as  high  P 
as  the  price  of  flour.    Even  if  it  were  as  high  as  flour,  its  use  in  wheat  foods 
in  Costa  Rica  would  still  have  the  advantage  of  reducing  dependence  on  imported 
wheat  and  of  improving  the  nutritive  value  of  wheat  foods.  P 


I 
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CARBOHYlIRATE  sources  for  Ca^POSITE  FLOUR 
As  indicated  above,  nutrition  studies  have  concluded  that  the  sliortage  of 
food  energy  is  a  greater  problem  in  Costa  Rica  than  the  availability  of  protein. 
In  view  of  this  and  the  government's  objective  of  encouraging  production  and  con- 
sumption of  local  crops,  consideration  should  be  given  to  the  use  of  low  cost 
indigenous  carbohydrate  sources  for  extending  wheat  flour,  all  of  which  is  made 
from  imported  wheat.    Three  crops  which  can  be  used  for  this  purpose,  each  of 
which  has  some  possible  advantages  over  the  others  are  yuca,  rice,  and  corn. 

Some  of  the  criteria  that  will  need  to  be  considered  in  evaluating  these  crops 
for  this  purpose  are  consumer  acceptance  of  the  final  product,  present  and  potential 
production  and  supply  of  the  crop,  and  the  prices  of  the  form  of  the  crop  that  would 
be  used  in  wheat  foods.    Some  of  these  factors  are  discussed  below. 

Yuca 

Production  of  yuca  is  widely  distributed  throughout  Costa  Rica  but  is  heavily 
concentrated  in  the  areas  of  low  altitude  and  high  humidity.    Over  half  of  the 
total  production  is  in  the  province  of  Alajuela,  with  another  quarter  in  the 
province  of  Limon. 

According  to  government  records,  total  production  of  yuca  in  Costa  Rica 
increased  steadily  from  9S,866  quintales  (1  quintal  =  1  cwt. )  in  1955  to  299,711 
quintales  in  1973.    Estimated  production  in  1974  was  324,287  quintales.  Substantial 
quantities  are  eaten  on  the  farms  on  which  they  are  produced  (about  10  percent  of 
the  total  production  in  1973)  and  in  recent  years  exports  have  increased  substantially, 
rising  from  a  deficit  in  1967  to  about  7  percent  of  total  production  in  1974. 

Between  1955  and  1973,  the  number  of  farms  producing  yuca  grew  from  2,457  to 
3,209.    During  the  same  period,  the  harvested  area  of  yuca  increased  from  1,571 

hectares  to  2,077  hectares,  and  production  increased  dramatically  from  59.47  to 
144.30  quintales  per  harvested  hectare. 
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In  1973,  of  the  3,209  farms  producing  yuca  2,642  -  82  percent  of  the  total  - 
produced  less  than  1  hectare.    Another  328  farms  -  about  10  percent  of  the  total  - 
produced  from  1  to  2  hectares.    These  2  groups  of  farms  -  92  percent  of  the  total 
produced  slightly  over  50  percent  of  the  total  crop. 

Compared  to  some  other  countries  in  Latin  America,  the  consumption  of  yuca 
in  Costa  Rica  is  low  but  has  been  increasing.    In  the  10  year  period  from  1963 
to  1973,  annual  per  capita  consumption  grew  from  4.46  to  6.67  kg.  per  person. 
Tnis  compares  with  124  kg.  per  person  in  Brazil.    Although  no  data  could  be  found 
to  show  tne  consumption  by  region  and  income  group,  it  seems  reasonable  to  assume 
that  more  yuca  is  eaten  per  person  in  the  regions  where  the  production  is  heaviest. 
The  reasons  for  this  are  because  of  the  difficulty  and  high  cost  of  transporting 
this  bulky  and  perishable  crop  over  long  distances  and  because  the  areas  of  major 
production  are  in  the  lower  income  rural  areas  where  yuca  is  readily  available 
and  is  a  low  cost  carbohydrate  source. 

Since  yuca  is  already  an  export  crop  in  Costa  Rica  and  its  production  apparently, 
can  be  increased  further,  a  supply  for  processing  into  yuca  flour  would  seem  to  be 
assured.    If  such  flour  was  to  be  incorporated  into  wheat  foods,  most  of  it  probably 
would  be  eaten  by  a  different  group  of  people  than  eat  yuca  as  a  vegetable.  This 
new  market  for  yuca  would  result  in  reduction    of  wheat  imports  and  a  more  favorable 
balance  of  payments  as  well  as  creating  new  employment  opportunities  at  the  farm 
level  and  in  processing  plants  located  in  rural  areas  near  the  source  of  raw  product 
supply.    There  are  currently  two  plants  processing  yuca,  one  at  Peralta,  the  other 
at  Florencia,  both  in  Alajuela  Province. 

A  "debate"  is  currently  underway  in  Costa  Rica  as  to  whether  or  not  the  P 
government  should  legislate  the  compulsory  use  of  yuca  flour  in  bread  and  other  ^ 
wheat  foods.*     Proposals  have  been  made  for  incorporating  up  to  20  percent  yuca  ^ 


*     Several  Latin  American  countries  already  have  laws  requiring  the  addition  of  yucaB 
or  some  other  flour  produced  from  a  local  crop  to  wheat  flour.    A  Costa  Rican  funded  " 
study  of  the  experiences  of  other  South  American  countries  on  this  subject  has  been 
carried  out  (Arias,  1976).  ^ 
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flour  into  wheat  flour  in  Costa  Rica.    The  wheat  foods  industries  have  taken  a 
position  against  such  legislation,  arguing  that  the  addition  would  cause  bakery 
production  problems,  decreased  product  quality,  and  increased  costs.    It  was 
further  argued  that  more  time  is  needed  for  development  and  testing  of  suitable 
formulations  and  for  installing  required  metering  equipment  at  the  flour  mill  for 
achieving  uniform  blending.    In  September  1976,  a  law  requiring  the  blending  of 
3  percent  yuca  flour  into  bread  flour  was  passed  but  apparently  is  not  being 
enforced  because  of  such  reasons  as  "insufficient  time  to  install  necessary  equipment 
at  the  flour  mill".  Furthermore,  arguments  have  been  presented  to  the  government 
that  in  other  countries  where  such  laws  have  been  passed,  the  industry  has  not 
carried  out  tne  edict  because  of  consumer  resistance  to  the  less  desirable  quality  of 
products  made  from  composite  flours  (Arias ,  1976).  Another  counter  argument  is  that 
if  3  percent  yuca  flour  was  added  to  the  entire  flour  supply  there  would  be  a  loss 
in  consumption  of  165,000  kg.  of  protein  to  the  population. 

In  view  of  the  government's  desire  to  encourage  the  use  of  locally  grown  crops 
the  "debate"  is  probably  not  over.    With  respect  to  the  effect  of  yuca  flour  on  the 
quality  of  wheat  foods,  more  testing  under  controlled  conditions  and  consumer 
acceptance  tests  with  different  levels  of  substitution  should  provide  more  definitive 
answers.    CITA  has  proposed  a  study  of  composite  flour  technology  including  yuca 
and  wheat  flour  mixtures.    One  test  run  by  a  USDA  laboratory  on  a  single  yuca  flour 
provided  by  a  sales  respresentati ve  of  one  of  the  yuca  flour  manufacturers  in  Costa 
Rica  showed  the  flour  had  very  undesirably  high  total  and  coliform  bacterial  counts 
indicating  contamination  or  unsanitary  processing  conditions.    Baking  tests  at 
the  USDA  laboratory  on  the  same  yuca  flour  showed  that  technology  exists  for  using 
it  up  to  5%  with  only  marginal  effects  on  organoleptic  qualities  of  white  bread. 

Should  the  problem  of  quality  be  resolved  then  questions  of  economics  would 
become  primary.    Aside  from  the  government's  desire  to  encourage  local  production. 
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reduce  imports,  have  a  more  favorable  balance  of  payments,  and  encourage  local 
industry,  all  of  which  could  be  accomplished  through  legislating  the  use  of  a 
certain  percentage  of  yuca  flour  with  or  without  a  subsidy,  if  the  economics  were 
favorable,  private  industry  might  add  yuca  flour  to  wheat  flour  even  without  such 
legislation.    In  fact,  yuca  flour  is  reportedly  already  being  used  to  a  limited 
extent  in  some  foods  in  Costa  Rica.    Small  quantities  are  used  in  some  pastas, 
sausages,  and  some  bakery  products.    One  cookie  formulation  is  made  with  a  50-50 
mixture  of  yuca  and  wheat  flour. 

Costs  of  producing  yuca  flour  are  not  available,  but  the  price  at  which  one 
of  the  2  yuca  flour  producers  reportedly  can  sell  yuca  flour  and  make  a  reasonable 
return  is  currently  125  colones  per  100  pounds.    With  the  price  of  bread  flour  at 
128  colones,  there  would  be  no  incentive  to  use  yuca  flour.    According  to  a  yuca 
processor  representative,  if  the  price  could  be  dropped  to  100  colones  per  100  pounds 
he  would  have  a  sizeable  market  from  bakers  who  would  add  it  to  bread  at  the  rate 
of  up  to  4  percent  of  the  flour  requirement. 

If  yuca  flour  were  substituted  in  all  wheat  flour  used  in  Costa  Rica  at  the 
rate  of  3  percent  this  would  require  1,608  HI  of  yuca  flour  (80,000  MT  wheat  x 
.67  extraction  x  .03)  per  year.    The  capacity  of  one  of  the  plants  producing  yuca 
flour  in  Costa  Rica  is  20,000  pounds  of  flour,  or  about  9  MT,  per  day.    Thus,  it 
would  take  only  178  days  of  operation  per  year  for  this  plant  to  produce  the 
necessary  amount  of  yuca  flour.    In  order  to  be  able  to  operate  at  capacity  rates 
for  the  entire  year  and  thus  perhaps  to  lower  costs  sufficiently  to  provide  an 
economic  incentive  to  add  yuca  flour  to  wheat  flour,  the  rate  of  addition  would 
have  to  be  increased  to  6  percent  or  additional  outlets,  either  domestic  or  export, 
would  have  to  be  found  for  yuca  flour.    Another  possibility  for  enabling  these  plants 
to  operate  at  capacity  would  be  to  expand  markets  for  yuca  starch  and/or  other  yuca 
products  for  food,  feed,  and  industrial  uses. 
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Corn 

The  Government  of  Costa  Rica  is  firmly  committed  to  a  policy  of  self-sufficiency 
in  the  production  of  basic  grains  (corn,  rice,  beans,  and  sorghum).    Various  programs 
and  incentives,  including  high  guaranteed  purchase  prices,  are  being  used  to  stimulate 
production  of  these  four  crops.    Traditionally,  corn  has  been  grown  on  small  farmer 
subsistence  plots  with  low  levels  of  technology  and  low  yields.  The 

high  guaranteed  prices,  however,  have  begun  to  attract  larger-scale  producers  who 
find  it  economically  attractive  to  plant  corn  on  a  large  scale    using  modern  technology. 

Corn  production  is  widely  distributed  throughout  Costa  Rica  but  about  three- 
fourtns  of  the  land  area  planted  to  corn  and  three-fourths  of  the  production  are  in 
three  regions  of  Pacifico  Seco,  Pacifico  Sur,  and  Meseta  Central  (see  map  in  Appendix). 

Total  production  of  corn  in  Costa  Rica  has  remained  relatively  stable  from  year 
to  year  for  at  least  the  past  quarter  century.    According  to  government  statistics, 
the  total  land  area  devoted  to  corn  production  actually  declined  from  55,023  hectares 
in  1950  to  51,889  hectares  in  1973.    Average  yield  per  hectare  was  1.09  MT  in  1950 
and  1.01  i*lT  in  1973.    Thus,  total  production  of  corn  was  59,916  MT  in  1950  and 
52,446  rlT  in  1973. 

Because  government  programs  are  attracting  larger-scale  production  and  because 
economic  incentives  encourage  the  use  of  modern  technology,  the  area  of  production 
devoted  to  corn  as  well  as  yields  are  expected  to  increase  rapidly.    A  study  made 
by  the  CNP  for  planning  the  capacity  and  location  of  basic  grain  storages  throughout 
Costa  Rica  projects  the  land  area,  average  yields,  and  production  of  corn  to  1985. 
This  study  indicates  an  area  of  97,830  hectares  with  an  average  yield  of  2.13  MT 
per  hectare.    This  is  an  increase  of  about  85  percent  in  the  land  area  over  1973 
and  a  doubling  of  yields  for  a  total  estimated  production  of  207,920  MT  -  a  quadrupling 
of  1973  production.    Corn  production  for  1975-1976  is  estimated  by  the  CNP  to  be  91,745 
MT  which  indicates  that  government  programs  are  already  having  some  success  in 

achieving    tfesired  goals. 
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Since  Costa  Rica  currently  imports  about  half  of  its  requirements  for  corn, 
and  since  the  population  is  expected  to  increase  by  about   25  percent  in  that  time, 
and  since  feeding  of  corn  to  livestock  is  increasing,  much  of  this  added  production 
will  be  taken  up  by  domestic  requirements.    Per  capita  consumption  of  corn  is  expected 
to  remain  stable  at  60  pounds  which  in  1975  resulted  in  a  total  consumption  of 
53,441  MT.    With  the  population  increase,  this  will  increase  to  an  estimated  66,419  MT 
by  1985.    Feed  use  of  corn  was  59,800  MT  in  1975  and  is  expected  to  be  80,362  MT  in 
1985.    Thus,  total  domestic  consumption  will  increase  from  113,241  MT  in-i975:to  an 
estimated  146,781  tons  in  1985. 

If  the  projections  to  1985  are  valid,  that  year  Costa  Rica  will  have  in  excess 
of  60,000  MT  of  corn  over  projected  demand.    With  the  growing  global  need  for  food, 
there  will  no  doubt  be  a  market  for  this  excess.    Nevertheless,  if  domestic  demand 
for  corn  can  be  increased  to  replace  part  of  the  imported  wheat,  the  country  would 
benefit  economically.    Costwise,  corn  could  compete  quite  effectively  as  a  wheat 
extender.    For  the  past  3  years,  the  government  guaranteed  price  on  corn  has  been 
75  colones  per  100  pounds  with  the  wholesale  price  set  at  78  colones.    No  cost    -  ' 
estimates  for  milling  corn  are  available  for  Costa  Rica  but  some  approximations  can 
be  made. 

In  earlier  times,  corn  milling  in  the  United  States  was  accomplished  primarily  by 
grinding  whole  corn  on  stone  mills.    Such  corn  meal  wafs  highly  nutritious  and  if  used 
quickly  was  quite  palatable.    Any  length  of  storage,  however,  resulted  in  development 
of  free  fatty  acids  and  strong  soapy  and  bitter  flavors.     Stability  and  palatability 
could  and  was  improved  by  bolting  or  sieving  the  meal  to  remove  part  of  the  hull  and 
germ.    Such  operations  continue  to  be  successfully  used,  e.g.,  in  Kenya,  where  80-90% 
yields  of  edible  flour-meal  is  recovered.    The  cost  of  this  type  of  operation  is 
relatively  low  compared  to  the  more  complex  milling  processes  practiced  in  the  United 
States  today  where  the  corn  is  completely  degermed  and  dehulled  yielding  corn  endosperm 
products  of  blander  flavor,  improved  stability  and  greater  utility  in  product 
development.    Nutritional  losses  in  vitamins  and  minerals  have  been  partly  made  up  by 
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enrichment.    The  change  to  a  dehulling  and  degerming  process  was  enhanced  by 
recovery  of  corn  oil  from  the  germ  fraction  and  also  by  the  ready  feed  markets  for 
residual  millfeeds  of  the  operation.    Dehulling  and  degerming  operations  for  corn 
have  been  observed  by  the  authors  in  Bolivia  and  Paraguay.    The  yield  of  corn 
endosperm  is  in  the  area  of  60%.    The  value  of  the  millfeed  for  feed  is  generally 
similar  or  slightly  less  than  the  whole  corn  because  of  its  high  protein  and  oil 
content  (germ).    If  we  use  the  gross  margin  apparent  for  milling  wheat  in  Costa  Rica, 
(23  colones  per  cwt  of  wheat)  we  have  the  basis  for  a  crude  estimate  of  the  cost  of 
corn  flour. 

The  cost  of  100  lbs  of  corn  is  75  colones.    Add  to  this  23  colones  for  the 
milling  and  profit  costs  for  a  total  cost  of  98  colones  per  cwt.    Using  a  value 
of  60  colones  per  100  lbs  of  corn  millfeeds,  the  40  lbs  of  millfeeds  produced  from 
100  lbs  of  corn  would  have  a  blue  of  24  colones.    Subtracting  the  24  colones  from 
98  colones  gives  74  colones  for  the  value  of  the  55  lbs  of  corn  meal  or  flour 
(shrinkage  is  taken  as  5%  or  5  lbs).    This  is  equivalent  to  134  colones  per  100  lbs 
of  corn  flour  or  slightly  more  than  wheat  flour  at  128  colones  per  100  lbs. 

Corn  dry  milling  processes  and  products  are  discussed  by  Brekke  and  Brockington 
in  the  1970  Avi  Publishing  Company  book:    "Corn:    Culture,  Processing,  Products". 
There    are  many  different  machines  and  processes  for  corn  dehulling  and  degerming 
from  roller  mills,  Entoletors  and  granulators  to  Beall  degermers  specifically 
designed  for  the  job.    The  complexity  and  cost  of  corn  dry  milling  can  vary  sub- 
stantially  depending  on  the  products  required  (corn  grits  vs  flour)  and  their 
quality  specifications.    In  addition,  Miag  of  Braunschweig,  Germany  and  Ocrim  Sp.  A. 
of  Cremona,  Italy  have  introduced  (1967-68)  equipment  for  degerming  and  dehulling 
un tempered  corn  eliminating  the  expensive  tempering     (moisturizing)  and  subsequent 
drying  steps  typically  practiced  in  the  United  States.    Finally,  it  can  be  said  that 
the  variety  of  corn  is  important  in  the  yields  of  products  from  corn  dry  milling 
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operations.  Where  grits  are  to  be  produced,  a  high  percentage  of  horny  or  vitreous  11 
endosperm  is  desired  whereas  when  flour  is  to  be  produced,  a  soft  corn  averaging  ^ 
20%  horny  and  80%  floury  endosperm  would  be  desired. 

I 

Whether  or  not  consumers  would  accept  corn  flour-wheat  flour  blends  in  different  ^ 
wheat  foods  and  at  what  levels  and  prices  can  only  be  determined  through  consumer  and  ||| 
market  testing.    One  pasta  manufacturer  is  currently  making  a  pasta  product  consisting 
of  83  percent  wheat  flour  and  17  percent  corn  flour  which  is  sold  at  a  lower  price  |[ 
than  pasta  made  only  from  wheat  flour  and  for  which  there  appears  to  be  good  acceptance. 
Acceptable  bread  formulations  with  blends  of  corn  and  wheat  flour  may  also  be  possible,! 
thus    reducing  the  dependence  on  imported  wheat  and  lowering  the  cost  of  bread.    A  ||| 
major  current  concern  about  corn  is  the  high  prevalence  of  aflatoxin  contamination 
(mold  toxin).  jH 

Rice 

Most  rice  is  produced  on  large-scale  technologically  advanced  farms  in  Costa  I 
Rica.    In  1973,  70  percent  of  the  production  was  from  farms  of  100  hectares  or  more  ^ 
which  constituted  only  10  percent  of  the  total  number  of  farms  growing  rice.    In  1973, 
14,347  rice  farms  -  about  45  percent  of  all  rice  farms  -  were  under  20  hectares  in 
size  and  produced  less  than  20  percent  of  the  rice  crop.    The  number  of  smaller  farmers 
growing  rice  has  increased  in  recent  years  due  to  high  guaranteed  prices  and  to  specialjl 
credit  programs.  H 

Rice  production  is  mainly  on  the  Pacific  side  of  the  country  with  about  45  percent 
of  the  land  in  rice  and  40  percent  of  the  production  being  in  the  Pacifico  Seco  region  J 
during  1973.    Another  26  percent  of  the  land  area  in  rice  and  27  percent  of  the 
production  was  in  the  Pacifico  Sur  region.    A  sub-region  of  high  yields  in  Parrita-  ^ 
Quepos  which  had  only  17  percent  of  the  land  in  rice  but  27  percent  of  the  production  ^ 
in  1973. 


a 
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Total  land  area  devoted  to  rice  has  increased  rapidly  in  the  last  quarter  century 

growing  from  22,999  hectares  in  1950  to  65,458  hectares  in  1973.    Average  yields  during 

★ 

that  period  increased  from  .82  MT  to  1.59  MT  per  hectare.       Thus,  total  production  of 
rice  was  18,919  MT  in  1950  and  104,009  MT  in  1973. 

Because  of  the  economic  incentives    encouraging  »^"ice  production,  the  land  area 
devoted  to  rice  as  well  as  the  yields  are  expected  to  increase  even  further.    A  CNP 
study  projects  land  area  devoted  to  rice  by  1985  will  reach  105,380  hectares  and 
yields  will  be  2.81  MT  per  hectare.    This  is  a  60  percent  increase  in  land  area  and 
a  75  percent  increase  in  yield  over  1973  for  a  total  estimated  production  of  296,366  MT 
nearly  a  tripling  of  1973  production. 

Although  the  population  is  projected  to  increase  some  25  percent  by  1985  and 
per  capita  rice  consumption  is  projected  to  increase  from  about  75  pounds  (milled 
basis)  in  1973  to  77.3  pounds,  the  total  domestic  consumption  is  projected  to  increase 
from  about  68,000  MT  (milled  basis)  in  1975  to  only  91,581  MT  in  1985.    Thus,  assuming 
a  72  percent  milling  rate,  the  projected  production  of  milled  rice  in  1985  will  be 
213,384  MT  (296,366  x  .72)  or  more  than  double  the  domestic  requirement.  Therefore, 
even  though  Costa  Rica  has  been  a  net  exporter  of  rice  in  recent  years,  if  projections 
to  1985  are  valid,  exports  of  rice  will  need  to  be  increased  rather  dramatically. 

A  number  of  problems  have  beset  the  rice  industry  in  recent  years,  primarily 
due  to  lack  of  infrastructure  for  the  rapidly  rising  production.    In  addition, 
the  1976  crop  which  had  been  forecast  at  115,000  MT  (milled  basis)  is  now  forecast 
to  be  only  42,000  MT.    This  is  because  of  a  60  percent  reduction  in  harvested  area 
and  reduced  yields  on  the  remaining  area  due  to  severe  drought  and  disease  problems. 
Nevertheless,  even  if  projections  to  1985  have  to  be  revised  downward,  it  would  seem 
that  GOCR  rice  policies  will  result  in  exportable  surpluses  in  most  years.    In  this 
case,  rice  could  be  used  in  a  composite  flour  program  to  save  on  foreign  exchange 
and  possibly  to  reduce  the  cost  of  wheat  foods. 

*     All  figures  for  rice  are  rough  rice  basis,  (paddy)  unless  otherwise  specified. 
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Given  the  current  wholesale  prices  of  wheat  flour  at  128  colones  per  100  pounds 
and  second  grade  milled  rice  at  121.50  colones,  the  use  of  second  grade  rice  for  ^ 
producing  flour  to  blend  with  wheat  flour  would  offer  only  the  foreign  exchange 
advantage.    This  is  so  even  though  milling  rice  into  flour  would  require  only  fine 
grinding  and  would  be  minimal  in  cost,  the  additional  cost  of  packaging  would  result 
in  a  higher  cost  than  wheat  flour.    If  the  exportable  surplus  were  great  enough, 
however,  the  finer  broken  rice  (puntilla)  currently  selling  for  70  and  80  colones  p 
per  100  pounds,  depending  on  fineness,  would  be  available  in  significant  quantities 
and  could  be  ground  into  flour  at  prices  considerably  lower  than  for  wheat  flour. 

Assuming  that  the  198b  projection  of  rice  production  is  valid  and  that  3  percent  ^ 
of  the  rice  (rough  basis)  would  be  recovered  in  the  form  of  puntilla,  there  would  be 
8,890  Al  of  puntilla  (296,336  x  .03)  available  for  making  into  rice  flour.  If  per  j^j 
capita  wheat  use  remained  the  same  during  that  period  and  population  increased 
25  percent,  total  wheat  use  would  reach  100,000  MT.  With  a  67  percent  extraction  (I 
rate,  this  would  be  67,000  MT  of  flour.  Thus,  at  that  time,  lew  priced  rice  flour  could— 
De  added  to  the  entire  wheat  flour  supply  at  a  rate  of  up  to  13  percent  if  desired.  ^ 
Such  a  program  could  be  developed  gradually  to  ease  the  transition  but,  as  with  |||| 
other  composite  flour  programs,  would  have  to  be  evaluated  for  consumer  acceptance 


I 


before  a  final  judgment  regarding  its  feasibility  could  be  made. 

Rice  flour  has  been  used  successfully  in  Japan  and  other  Asian  countries  to 
extend  wheat  flour.    Excellent  bread  products  were  made  in  Colombia  under  the 
UH-Netherlands-Colombian  Interpan  project  (using  27%  rice  flour,  3%  soy  and 
70%  wheat  flour).    Definite  possibilities  are  apparent  for  Costa  Rica. 


■ 
■ 
■ 
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PEOPLE  CONTACTED  DURING  ASSESSMENT  TRIP 
TO  COSTA  RICA 

U.S.  Embassy 

Edwin  I.  Cissel,  Agricultural  Attache 
Roy  McDonald,  Asst.  Agricultural  Attache 

U.S.  AID 

Ana  Sayagues,  Program  Officer 

James  Hawes,  Rural  Development  Officer 

James  Murphrey 

Larry  Boone 

Robert  Stickney 

CARE 

Kurt  Bachmann 
Ronnie  Badilla 
Mary  Ann  Anderson 

PAHO/UN 

Dr.  Luis  Jorge  Osuna 

GOVERNMENT  OF  COSTA  RICA 

Office  of  the  President 
Rene  Castro  H. 

Ministry  of  Agriculture 
Abel  Co to 

Ministry  of  Economics,  Industry  and  Commerce 
Rene  Sanchez  B. 
Sr.  Danilo 

Ministry  of  Health 

Juan  Carlos  Antillon 

Carlos  Dias  Amador 

Consejo  Nacional  de  Produccion 
Roberto  Jimenez 
Jose  Fabio  Zamora  D. 
Orlando  Jimenez 

University  of  Costa  Rica 
CITA 

Dr.  Luis  Fernando  Arias 
Ing.  Jose  Gonzales  V. 

INISA 

Dr.  Leonardo  Mata 

Dept.  of  Agronomy 

Dr.  Ronald  Eschandi  Z. 

Industry 

Nicholas  Sanchez,  Pan  American  Standard  Brands 

Ernesto  Ruiz  Aviles,  C.R.  Association  for  the  Food  Industry 
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Industry  continued: 

Roberto  Calderon,  Panaderia  Roca 

Franco  Pacheco  Musmanni,  Panaderia  Musmanni 

Joseph  Schmidt,  Panaderia  Schmidt 

Enrique  Cordero,  Pastas  Alimenticias  Roma 

Frank  Jirik,  Soy  processor 

Severino  Pontigo  D., Molina  de  Costa  Rica,  S.A. 
Enzo  Prearo,  Molina  de  Costa  Rica,  S.A. 

Asdriebal    Hernandez,  Arrocera  Costa    Rica,  S.A. 
Felipe  Palomo,  Arrocera  Costa  Rica,  S.A. 

Gerardo  Badilla,  Industrias  Las  Palmas,  S.A. 

Carlos  Hernan  Bolanos  L.,  Proajo,  S.A. 

Gaston  Peralta,  Procesadora  San  Carlos 

Roberto  Adolfo  Loria,  United  Brands 

Lie.  Alfredo  Fernandez,  Gerbers  Alimentos  Infantil 


Guatemala 

— mm 

Dr.  Ricardo  Bressani 

Dr.  Mario  Molina 

Dr.  Delia  Navarrette 

Mr.  Jesus  Salazar 

Dr.  Robert  Klein 

Dr.  A.  Lechtig 

Dr.  R.  Martorell 

Dr.  V.  Valverde 
Lie.  Marina  F lores 
Ing.  Juan  del  Canto 

Dr.  Guillermo  Arroyave 

Dr.  F.  E.  Viteri 

Dr.  Juan  Urrutia 

ICAITI 

Dr.  Francisco  Aguirre 

Mr.  Ricardo  Garcia 

Miss  Elizabeth  Orellana  G. 

U.S.  ROCAP 

Dr.  Donald  Feister 
Mr.  Larry  Heilman 
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Proposed  Project 
Costa  Rica 


Protein  Source:    Wheat  Protein  Concentrate  and/or  full  fat  soy  flour 
Wheat  Vehicle:  Flour  (Galletas  and  pasta) 
In  Country  Project  Expediter: 

Individual :    Dr.  Luis  Fernando  Arias,  Director 

Organization:    Centro  de  Investigaciones  en  Tecnologia  de  Alimentos  (CITA), 

University  of  Costa  Rica,  San  Jose 

Mechanism  of  Distribution  for  Fortified  Product(s):    See  attached  chart. 

Next  Steps: 

1.  Obtain  agreement  with  CITA  on  objectives  of  project  and  develop 
plan  of  cooperation. 

a.  Development  of  galletas  and  pasta  using  WPG  and/or  full  fat  so> 
liutritional  guidelines. 

b.  Establishment  of  WPG  production  a.t  Molinas  de  Costa  Rica. 
Quality  guidelines. 

c.  Acceptance  testing  of  WPG  and/or  soy  containing  products. 
Nutritional  Evaluation. 

d.  Assistance  to  pasta  and  galleta  manufacturers; 
packaging  considerations. 

e.  Utilization  monitoring. 

2.  Obtain  agreement  (letter  of  intent  or  understanding)  of  the  Asignaciones 
Familiares  in  the  Office  of  the  President  and  the  Mini  try  of  Health  that 
WPG  and/or  soy  fortified  pastas  and  galletas  are  appropriate  for  the 
program  and  will  be  purchased. 

and  Blending  capacity. 

3.  Obtain  agreement  with  Molinas  de  Costa  Rica  to  establish  WPG  production/ 

a.  Equipment  needed. 

b.  .»Gapi talization  of  equipment. 

c.  Guaranteed  market  for  WPG. 

d.  Quality  control. 

e.  Cost  of  WPG. 

4.  Coordinate  with  Colorado  State  University,  CITA  and  MOH  on  quality 
requirements  for  full  fat  soy  flour  for  anticipated  uses  in  pastas 
and  galletas. 
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Legislated 
Asignaciones  Familiares  Program 

1.  Feed  children  age  0-12  two  meals  ea.  day 

2.  Funds  from  established  employment  tax 

3.  etc.   


Office  of  the  President 


 Ministry  of  Health 


I 

AF  Coordination 
General  Guidelines 


1.  Recommend  nutritional  guideline 

2.  Decide  on  suitable  products 

3.  Operate  MCH,  school  feeding  programs 


IMAS 
CARE 
PL-480 


I  MOH  Warehousing 
'  Schools 


I 

J      1.    Purchase  prod 


1. 
2. 


USAID 


CARE 


WRRC  Technical 
Assistance 


Recommend  products 
Develop  low-cost,  stable  proJwciB 
Prepare  specif icifications  P 
Assist  Industry  to  iTTf g.  product 


i 

Establish  V/PC  production 
Prepare  VJPC-flour  blends  ^ 
Prepare  WPC-Soy-Flour  Blends  I 


inas  de  Costa  Rica 
(flour  Mill) 


\ 


WRRC  Technical 
Assistance 


L 


i 

Produce  full-fat  soy  flour 
Produce  CSB  (corn-soy  blend)  ■ 


* 


Soy  plant  | 


I 
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The  Case  for  Costa  Rica 
Background  Information 

Costa  Rica  is  a  Central  American  country  boarded  on  the  north  by  Nicaragua  and 
on  the  south  by  Panama.    Its  population  of  2  million  is  quite  homogeneous  and 
practicing  the  cultural  patterns  of  the  West.    It  has  an  elected  representative 
government  that  has  been  particularly  progressive  in  education  (89%  literacy)  and 
social  welfare.    Private  industry  thrives  in  Costa  Rica  but  the  food  sector,  at 
least,  currently  feels  somewhat  on  the  defensive  in  light  of  expanding  socialistic 
programs  (there  is  the  threat  that  the  government  will  expand  its  own  food  processing, 
marketing  and  distribution  systems).    The  recent  legislation  establishing  the 
Social  Development  and  Family  Assistance  program  (Asignaciones  Familiares),  well 
funded  by  an  employment  tax,  is  an  aggressive  attempt  to  improve  nutrition,  health, 
sanitation,  and  welfare  of  the  more  disadvantaged  element  of  the  population  especially 

c 

in  the  rural  areas.    The  feeding  segment  of  the  program  attempts  to  provide  2  meals 

per  day  to  all  children  age  0  to  12  in  need  thus  providing  an  excellent  opportunity 

for  introducing  fortified  foods  into  a  developing  comprehensive  distribution  and 

feeding  system. 

NUTRITIONAL  STATUS 

Life  expectancy  of  69  years  and  infant  mortality  of  37/1000  live  births 

indicates  a  good  state  of  nutrition  and  health. 
\ 

However,  protein  calorie  malnutrition  exists  in  Costa  Rica  and  is  most  prevalent 
among  the  rural  population.    The  magnitude  and -severity  of  the  PCM  problem  depend  on 
the  method  used  to  evaluate  the  data.    PCM  has  been  reported  to  affect  more  than 
50%  of  the  children  less  than  5  years  of  age  when  the  Gomez  classification  scheme 
and  Iowa  standards  are  used,  and  slightly  less  than  13%  (within  Centers  for 
Education  and  Nutrition)  if  stunting  and  wasting  are  used  with  the  NAS  Reference 
Population  Standards. 
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Several  dietary  surveys  of  young  children  show  that  calories  are  generally 
more  limiting  than  protein,  but  that  protein  Is  also  often  below  recommended  intakes. 
Data  from  some  of  these  surveys  is  shown  in  Appendix  A.    If  calories  are,  then,  the 
most  limiting  macronutrient,  this  suggests  that  dietary  supplements  would  most 
logically  provide  a  larger  proportion  of  the  caloric  than  the  protein  requirement. 
High  caloric  supplements  and/or  larger  quantities  of  the  diet  are  two  methods  of 
approaching  the  problem.    The  latter  might  be  substantially  enhanced  if  lower  cost 
foods  were  available. 

In  the  area  of  micronutrients,  problems  exist  as  to  the  adequacy  of  iron,  iodine, 
Vitamin  A,  riboflavin,  thiamine,  niacin  and  folate.    Salt  is  iodized  -  1972; 
Sugar  is  Vitamin  A  fortified  -  1975;  flour  is  fortified  with  thiamine,  riboflavin, 
niacin  and  iron. 
WHEAT  SITUATIOfI 

All  wheat  is  imported  (30,000  MT)  and  is  of  high  quality  (HRS  75%,  HRW,  Durum, 
WW;  mainly  from  the  US).    It  is  all  milled  (70%  extraction)  and  enriched  (B^,  B^,  B^,  F 
at  one  modern  mill.    Per  capita  disappearance  of  wheat  is  90  lbs. /year.    On  the  order 
of  75%  is  consumed  as  bread  manufacturied  in  6  large  bakeries  and  hundreds  of 
neighborhood  bakeries.    Pasta  consumption  is  15%  of  total  wheat.    Crackers  (galletas), 
cakes,  home  flour  use,  etc.  make  up  the  remainder.    Flour  prices,  fixed  by  the 
government  range  from  14  to  20^  per  lb.    The  major  small  bakery  product  is  a  roll 
(bollito)  25. 5g  and  with  a  fixed  retail  price  of  1.8^.    Large  bakeries  produce  pan 
bread  (400-500g  loaf)  that  sells  at  48^.    Distribution  reaches  all  major  cities 
and  towns.    400  to  500  g  of  bollitos  would  sell  at  28  to  35^  thus  is  the  product 
most  likely  to  reach  the  more  disadvantaged  groups.    Galletas  and  pastas  offer  the 
decided  advantage  of  storage  stability  for  a  feeding  program  and  in  addition  are 
currently  priced  such  that  per  unit  of  dry  weight,  the  cost  is  close  to  that 
of  bollitos.  .  ■  1 
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PROTEIN  SOURCES 

Soybeans:    Production  and  processing  of  soybeans  is  experimental  in  Costa  Rica 
(CARE  and  60CR).    The  Hinistry  of  Health  (MOH)  is  contracting  for  the  building  and 
operation  of  a  small  plant  to  process  2  million  lbs  CSB  and  0.6  million  lbs  full  fat 
soy  flour  by  the  Brady  Crop  Cooker  in  1977  from  planned  domestic  soy  production. 
Costs  for  soy  flour  are  not  known  for  Costa  Rica  but  indications  point  to  a 
substantially  higher  cost  than  wheat  flour  —  perhaps  twice  as  much.    Black  beans 
are  27 i  per  lb  retail  and  it  is  doubtful  that  farmers  would  grow  soybeans  at  a 
farm  price  less  than  blackbeans.    The  0.6  million  lbs  of  full  fat  soy  flour  is  to 
be  used  in  fortifying  foods  for  the  GOCR's    feeding  programs  but  which  foods  has 
not  yet  been  decided.    CITA  (Food  Research  Center),  Univ.  of  Costa  Rica  is  doing 
product  development  work  in  this  area. 

Wheat  Protein  Concentrate  (WPC):    The  further  dry  processing  of  the  wheat 
millfeeds  (24,000  HT)  could  extract  an  additional  2  to  5%  of  the  total  wheat 
yielding  1,600  to  4,000  MT  of  WPC  (protein  content  is  20%).    Based  on  current 
millfeed     prices,  estimated  production  cost,  and  diminished  value  of  the  residual 
mi  11  feed.  WPC  might  be  made  available  for  as  little  as  8  to  10*  per  lb  compared 
to  14  to  20*  per  lb  for  standard  white  flours.    A  WPC  fortified  white  flour  would 
yield  a  lower  cost  more  nutritious  blend.    Acceptance  of  products  made  from  such 
blends  is  the  critical  aspect. 
STARCHY  EXTENDERS  FOR  COMPOSITE  FLOURS 

£ice:    Production  has  surged   ahead  in  recent  years  to  self-sufficiency 
with  indications  for  substantial  further  gains.    Second  grade  rice  (milled)at 
14*  per  lb  is  about  the  same  as  wheat  flour.    Puntilla  (very  small  brokens). 
however,  is  priced  at  8  to  10*  per  lb  and  might  make  a  suitable  low  cost  extender 
for  wheat  flour.    Based  on  current  normal  production  of  about  100,000  MT  (milled 
basis),  3000  MT  of  puntilla  might  be  available  for  a  composite  flour  program.  • 
Corn:    Corn  is  currently  imported  in  substantial  quantities.-   With  the  costs 
of  dehulling  and  degenning.  corn  flour  would  be  priced  in  the  same  area  as  wheat 
flour,  about  15*  per  lb. 
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Yuca:    Yuca  Is  an  export  crop  and  apparently  more  could  be  grown.    It  appears  ^ 

sufficient  yuca  flour  (3,000  MI)  is  available  at  a  price  slightly  below  wheat  flour 

to' add  5  or  t%  to  all  wheat  flour.    Analysis  of  a  single  yuca  flour  indicated  a 

need  to  improve* the  sanitation  in  the  process  to  reduce  the  heavy  microbial  population 

noted  and  improve  wholesomeness.    The  .use  of  yuca  flour,  which  has  only  1  or  2%  protein 

would  lower  the  protein  content  of  any  composite  flour.  It  appears  the  60CR  is  keen  on 
Increasing  the  domestic  utilization  of  yuca  and  has  proposed  addition  of  yuca  flour  to 

wheat  flour  —  20%  at  first  but  suggesting  Z%  more  recently. 

lUCOUHTRY  ORGANIZATIONS 

CITA:    Food  Research  Center,  University  of  Costa  Rica.    This  is  a  relatively 
new  center  with  an  excellent  pilot  plant  including  a  pasta  extruder.    Dr.  L.  F.  Arias, 
Director  is  a  politically  astute  leader  maintaining  good  relations  with  both  industry 
and  government  sponsors.    CITA  has  been  given  responsibility  to  develop  and  improve 
low  cost  products  for  the  Social  Development  and  Family  Assistance  program.    Dr.  Arias 
has  travelled  in  South  America  for  the  purpose  of  surveying  the  composite  flour 
situation  for  GOCR.    Mr.  Jose  Gonzalez  (speaks  excellent  English)  is  a  Food  Technologis 
trained  at  Florida  State  University.    He's  had  extruder  training  at  Meals  for 
Millions,  California  and  experience  using  the  Brady  Crop  Cooker  in  Costa  Rica.  He's 
experimented  with  composite  flours  for  bread,  pastas,  and  galletas  using  such 
ingredients  as  soy,  WPC,  corn,  rice  and  yuca. 

CARE:  This  voluntary  agency  has  extensive  feeding  programs  at  CEN's  and 
is  additionatly  involved  with  AID  in  development  of  soy  production,  processing 
(Brady  Crop  Cooker)  and  utilization. 

Molinas  de  Costa  Rica:  This  modern  mill  of  7,500  cwt  capacity  appears  to  have 
good  technical  capability  and  should  thus  be  able  to  rapidly  assimilate  a  new  WPC 
process  and  blending  operation.    The  mill  has  a  good  quality  control  laboratory. 

Pasta  and  Baking  Industries:  There  are  many  private  companies  from  large  to 
small,  from  sophisticated  to  simple.    Roma  Prince,  a  subsidiary  of  the  US  company, 
has  soy  fortified  pasta  technology.    In  the  baking  area^  sophistication  is  shown 
by  the  presence  of  whole  wheat,  sour  rye,  fiber  bread  and  other  difficult  to 
produce  bread  types. 
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Table  !♦  Analysis  of  the  diets  of  preschool  Costa  Rican  children  in 
relation  to  deficiency  of  protein  and  calories 
.    (1966  INCAP  StiKly) 


Adequate  in 
Protein 

Deficient  in 
Protein 

Total 


Adequate  in 
Protein 

Deficient  in 
Protein 

Total 


Adequate  in 
Calories 

12.8% 

1.3% 
14.n 

(1974  San  Ramon  Study) 

24.5% 
0.0% 


Deficient  in 
Calories 

43. C% 

42.3% 
85.9% 


43.7% 
31.6% 


24.5% 


75.5% 


Reference:    Valverde  et  al.,  (1975) 

Table  2.%  Adequacy  of  diets  of  rural 
Costa  Rican  preschoolers 


Nutrient 
Calories 
Protein 


Low 
64 
85 


Socioeconoriiic  Status 
Medium 


78 
121 


High 
83 
148 


Reference  Henchu  et  al.,  1973 


Table  3. Dietary  intake  by  24  hour  recall  of  Costa  Rican  children 
^  •  (12-66  mons)  by  number  of  CEN  Meals  Consumed 


Total 
56.4% 

43.6?; 
100.0% 


68.2% 
31.8% 

loo.o:: 


• 

Calories 

Protein 

(g.) 

%  INCAP 
Calories 

RDA~^ 
Protein 

RDA 
Calorie 
Gap 

No  meals  at  CEN 

1033 

31.0 

59.0 

93.9 

717 

Lunch  at  CEi^ 

1198 

40.0 

68.5 

123.9 

552 

• 

Breakfast  &  Lunch  at  CEN 

1495 

53.0 

85.4 

160.6 

255 

Total  (with  and  without  meals 
at  CEN) 

1203 

39.7 

68.7, 

120.3 

547 

1/  I.^CAP  kUA:    1750  calories,  33  g. 
Reference:    Anderson  et  al.,  1976 

Protein/day  4-6  yr,  old 

*  NPU=  Net  Protein  Utlization 
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I. 


INTRODUCTION 


This  project  is  established  by  the  Western  Regional  Research  Center 
(WRRC) ,  United  States  Department  of  Agriculture,  operating  under  the 
auspices  of  the  Agency  for  International  Development,  Costa  Rica 
(USAID/Costa  Rica).    Under  AID  PASA  Agreement  No.  931-11-560-231-73- 
3168048,  entitled  "Improving  the  Nutritive  Value  of  Wheat  Foods", 
AID  provides  funds  to  WRRC  for  the  utilization  of  protein  and  general 
fortification  technology  in  the  improvement  of  the  nutritional 
quality  of  wheat  foods.    This  present  project  is  designed  to  assist 
the  Government  of  Costa  Rica  and  CARE/Costa  Rica  in  the  implementation 
of  soy  protein  technology  for  the  incorporation  of  full  fat  soy  flour 
into  wheat  foods.     This  goal  will  be  met  through  the  coordinated  and 
cooperative  effort  of  WRRC  assisting  USAID/Costa  Rica,  the  Government 
of  Costa  Rica  (GOCR)  through  the  Centro  de  Investigaciones  en 
Technologia  de  Alimentos  (CITA)  and  segments  of  the  private  sector. 


The  purpose  of  the  project  is  to  improve  the  nutritional  well-being 
of  the  people  of  Costa  Rica  through  the  following  mechanisms. 


II. 1.1.      Provide  technical  assistance  to  GOCR  and  CARE/Costa  Rica  for  utili- 


zing full  fat  soy  flour  (FFSF)  produced  through  the  CARE  Operating 
Grant  Program. 


II. 


PROJECT  PURPOSE  AND  OBJECTIVES 


II. 1 


Purpose 
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II. 1.2        Implement  soy  protein  technology  in  the  development  and  production 
of  fortified  wheat  foods  for  use  in  the  GOCR  feeding  programs. 

II. 2  GOALS 

The  following  goals  will  be  attained  in  reaching  the  project  purpose. 

11. 2.1  Development  of  pasta  and/or  bread  products  containing  FFSF  for  use 
in  Asignaciones  Familiares  Program  or  other  GOCR  feeding  programs. 

11. 2. 2  A  minimum  increase  of  20%  in  the  protein  content  of  the  "composite 
flour  material"  used  in  the  preparation  of  the  above  products. 

II.  3  PROJECT  PHASES 

11. 3.1  First  Phase:    Development  of  suitable  formulae  and  production 
technique  for  the  manufacture  of  soy-fortified  pasta,  and  application 
of  currently  developed  soy  protein  technology  to  the  incorporation  of 
FFSF  into  fortified  bread  and  rolls. 

11.3.2  Second  Phase.     Finalization  of  large-scale  manufacturing  procedures 
for  pasta  and  bread  and  conducting  distribution  and  acceptability 
tests . 

11. 3.3  Third  Phase.     Initiation  and  continued  large  scale  manufacture  of 
fortified  products  for  GOCR  use  in  feeding  programs.     Supply  of  FFSF 
assured  by  GOCR  through  CARE  manufacturing  facility  regardless  of 
source  of  soy  beans;  viz.,  locally  grown  soybeans  would  be  supplemented 
with  imported  soybeans  if  necessary. 

II. 4  ACTIVITIES 

II. 4.1       First  Phase.     Technology  Transfer  and  Process  Development. 

II. 4. 1.1    Conduct  tests  at  CITA  to  develop  a  suitable  formulation  and  production 

procedure  for  acceptable  fortified  pasta  and/or  crackers  containing  FFSF. 
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II. 4. 1.2       Apply  soy  fortification  technology  to  the  production  of  acceptable 
bread  and  rolls  fortified  with  FFSF.    Pilot  baking  trials  to  be 
carried  out  at  CITA  and/or  V7RRC  using  FFSF  representative  of  the 
standard  quality  to  be  produced  in  the  CARE  facility. 

II. A. 1.3       Pilot  scale  production  of  nutritionally  improved  pasta  and/or 
crackers  will  be  done  at  CITA  in  preparation  for  commercial 
production  trials. 

II. 4. 1.4        Carry  out  shelf -life  (storage)  tests  of  duration  commensurate  with 
the  products  characteristics  and  intended  use  pattern  and  determine 
distribution  techniques  to  be  used. 

II. 4. 2  Second  Phase.     Commercial  Production  Trials. 

11. 4. 2.1  Carry  out  large-scale  production  trials  of  fortified  wheat  foods 
in  a  commercial  enterprises  bakery  using  CARE  produced  FFSF  in 
order  to  evaluate  procedures  and  the  quality  of  fortified  product. 
Produce  sufficient  quantity  for  pilot  distribution  of  product  through 
selected  Asignacione  Familiares  Program  channels. 

11. 4. 2. 2  Determine  acceptance  of  above  products  through  recipient  comments 
and  evaluations.    Make  adjustments  in  formulation  or  procedures  as 
necessary  to  produce  acceptable  fortified  products. 

11. 4. 2. 3  Review  the  adequacy  of  packaging  and  storage  conditions  of  FFSF  and 
finished  fortified  products  and  adjust  if  necessary. 

11. 4. 2. 4  Complete  economic  analysis  of  manufactured  cost  of  each  fortified 
product. 

11. 4. 2. 5  Participate  in  LEC  Workshop  in  October  1978  by  demonstrating 
fortified  products  and  reporting  on  production  techniques  and  cost 

analysis . 
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II. 4. 3  Third  Phase.     Commercial  Manufacture  and  Distribution. 

11.4.3.1  Determination  by  GOCR  official  of  the  number  and  location  of  pro- 
duction facilities  needed  to  provide  the  required  quantities  of 
fortified  products. 

11. 4. 3. 2  Special  assistance  provided  through  WRRC  and  CITA  for  training 
plant  personnel  of  selected  facilities  in  the  production  techniques 
for  fortified  products. 

11. 4. 3. 3  Development  of  final  plans  for  distribution  of  fortified  products 
to  recipients  in  the  Asignacione  Familiares  and  other  GOCR  feeding 
programs . 

III.  PROJECT  SETTING  AND  BACKGROUND 

III.l.  NUTRITIONAL  SITUATION 

Life  expectancy  of  69  years  and  infant  mortality  of  37/1000  live 
births  indicates  a  good  state  of  nutrition  and  health.  However, 
protein  calorie  malnutrition  exists  in  Costa  Rica  and  is  most 
prevalent  in  the  rural  population.     The  magnitude  and  severity  of 
the  PCM  problem  depend  on  the  method  used  to  evaluate  the  data. 
PCM  has  been  reported  to  affect  more  than  50%  of  the  children  less 
than  5  years  of  age  when  the  Gomez  classification  scheme  and  Iowa 
standards  are  used,  and  slightly  less  than  13%  (within  Centers  of 
Education  and  Nutrition)  if  stunting  and  wasting  are  used  with 
the  NAS  Reference  Population  Standards. 

Several  dietary  surveys  show  that  calories  are  generally  more 
limiting  than  protein,  but  that  protein  is  also  often  below 
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recommended  intakes.  A  high  caloric  supplement  such  as  FFSF 
provides  additional  quantities  of  both  calories  and  protein. 

111. 2  WHEAT  SITUATION 

All  wheat  is  imported  (80,000MT)  and  is  of  high  quality,  mainly 
from  the  United  States.     It  is  all  milled  (70%  extraction)  and 
enriched  (Bl,  B2,  B3,  Fe)  at  one  mill,  Molinos  de  Costa  Rica.  Per 
capita  consumption  of  90  Ibs/yr.,  wheat,  or  63  lbs/year,  flour. 
Approximately  75%  of  flour  is  consumed  as  bread  manufactured  in 
6  large  bakeries  and  hundreds  of  neighborhood  bakeries.    Pasta  is 
approximately  15%  of  total  wheat,  and  galletas,  cakes,  home  flour, 
etc.,  make  up  the  remainder.     The  major  small  bakery  product  is  a 
roll  (bollito),  and  at  a  fixed  low  retail  price,  presumably  is  the 
product  most  likely  to  reach  the  more  disadvantaged  groups. 
Pastas  made  under  an  existing  low-priced  flour  structure  would  also 
reach  the  latter  groups.    Galletas  and  pastas,  in  contrast  to  bread, 
offer  the  advantage  of  storage  stability  for  a  feeding  program. 

111. 3  Protein  Source 

The  production  and  processing  of  soybeans  is  at  a  crucial  stage  in 
Costa  Rica.     The  GOCR  has  contracted  to  purchase  the  1977  crop 
which  is  being  produced  under  direct  CARE  supervision  estimated  at 
200-300MT  and  with  the  1976  crop  in  storage  (300MT) ,  all  of  which 
are  targeted    for  the  GOCR  feeding  programs.     The  building  of  the 
CARE/OPG  processing  facility  is  almost  completed,  and  installation 
of  all  food-grade  processing  equipment  is  expected  to  be  completed 
by  June  1978.     Processing  of  soybeans  in  this  installation  will  be 
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contracted  to  a  commercial  enterprise  (ProNutre).    During  1978 
it  is  anticipated  that  lOOOMT  of  com  soy  blend  and  150-300MT  of 
FFSF  will  be  produced  on  the  Brady  Crop  Cooker.     Costs  for  the 
FFSF  are  estimated  to  be  U.S.  .28c/lb,  based  on  CR  soybeans  and 
cost  to  plant  of  U.S.   .21clb.    All  of  the  end  products  will  be 
used  only  in  the  GOCR  feeding  programs. 

III. A  Organization  Inputs 

111. 4.1  WRRC  under  the  PASA  Agreement  with  AID,  has  prepared  two  reports 

as  a  result  of  an  assessment  team  visit  in  October  1976:  "Potential 
for  Protein  Fortification  and  Extension  of  Wheat  Foods  in  Costa 
Rica"  and  "Case  for  a  Wheat  Flour  Fortification  Program  in  Costa 
Rica." 

111. 5. 2  CARE  has  an  Operational  Program  Grant  (OPG)  with  AID,  No.  515 
which  provides  for  the  installation  and  operation  of  a  plant  to 
make  corn -soy  blend  (2,000,000  lbs.  per  year)  and  FFSF  (600,000 
lbs.  per  year).     The  Grant  terminates  September  30,  1979.     In  the 
event  that  it  is  not  feasible  to  produce  adequate  supplies  of 
soybeans  in  Costa  Rica,  the  GOCR  will  import  a  sufficient  quantity 
for  processing  in  the  CARE  facility  to  produce  the  FFSF  protein 
supplement  needed  for  the  fortified  foods  used  in  the  feeding 
program. 

IV.  COURSE  OF  ACTION 

IV. 1  Project  Development  Strategy 

The  project  is  divided  into  three  phases,  1)  Technology  Transfer 
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and  Process  Development,  2)  Connnercial  Production  Trials,  and 
3)  Commercial  Manufacture  and  Distribution.    WRRC  will  work  in 
close  cooperation  with  CITA  and  CARE/Costa  Rica  in  regards  to  the 
GOCR  feeding  programs.     It  is  anticipated  that  phase  I  will  be 
relatively  short  and  will  be  completed  within  4  months.  The 
remaining  two  phases  will  be  completed  within  12  additional  months 
if  the  CARE  plant  is  operational  within  the  schedule  cited  above. 
The  result  of  the  coordinated  development  and  commercial  production 
capability  will  be  improvement  in  the  nutritional  well-being  of  the 
people  of  Costa  Rica. 


CITA  is  the  GOCR  organization  given  the  responsibility  of  advising 
the  GOCR  which  types  of  nutritionally-rich  materials  should  be 
purchased  under  the  Asignaciones  Familiares  program. 


IV.  2 


Costa  Rica  Organizations 


IV. 2.1 


GOCR  (CITA)  Organization: 


Personnel : 


Ing.  Luis  Fernando  Arias 


Jose  Gonzalez,  B.S. 


Ir.  Marga  Cordes 


Ing.  Horacio  Vargas 


Equipment : 


Braibanti  pasta  extruder 


Braibanti  pasta  drying  cabinet 


Ovens 


Controlled  relative  humidity  chamber 


Fitz  colloid  mill 


Mixers,  balances,  Tyler  Sieves,  etc. 
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IV. 2. 2 


IV. 2. 3 
IV. 2. 3.1 


Access  to : 


Physical 
Facility: 


Farinograph,  Amylograph,  Extensograph 
(Conunercial;  Molinos  de  Costa  Rica) 


Modern  laboratories  and  pilot  plant 
CARE/USAID  Organizations 


Personnel : 


Equipment : 


Physical 
Facility: 


Ms.  Ana  Sayaguez,  AID  Acting  Project  Officer 

Mr.  Kurt  Bachmann,  CARE  Director 

Mr.  Ronnie  Badilla,  Assistant  CARE  Director 

Ing.  Juan  Antonio  Piedra,  CARE  engineer 

Colorado  State  University  (CSU) 

personnel  involved  in  CARE/OPG 

Brady  Crop  Cooker 

CSU  Hot-bed  roaster 

Alpine  pin-mill 

Hammer  mill 

All  auxilliary  equipment  for  production  of  food- 
grade  FFSF 

Modern  plant  with  storage  facilities,  etc. 


Supporting  Parties 

GOCR  through  overall  involvement  of  Ministries  of  Agriculture  and 
Health's  participation  in  development  of  soy  production  capability 
on  providing  of  soybeans  to  process  and  commitment  to  purchase 
FFSF  during  1978,  and  until  September  30,  1979  for  their  feeding 
programs  as  part  of  the  CARE/OPG. 
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IV. 2. 3. 2       A  commercial  bakery  has  verbally  agreed  to  process  sufficient 

quantities  of  bread  and  rolls,  for  acceptability  testing  and  for 
developing  an  economic  evaluation,  to  be  carried  out  in  the 
Second  Phase. 

IV. 3  WRRC  Organization 

IV. 3.1  WRRC  is  a  large  agricultural  research  center  funded  and  operated 

by  the  United  States  Department  of  Agriculture.     It  is  located 
at  800  Buchanan  Street,  Albany,  California  94710,  U.S.A.  WRRC 
has  entered  into  a  Participating  Agency  Service  Agreement  (PASA 
No.  931-11-560-231-73-3168048)  with  the  Technical  Assistance 
Bureau,  USAID/Washington  wherein  funds  made  available  by  USAID 
are  to  be  used  by  WRRC  to  implement  two  projects  around  the  world 
on  "Improving  the  Nutritive  Value  of  Wheat  Foods."    The  PASA  was 
signed  in  June  1976  and  extends  through  April  1979,  but  can  be 
extended  to  September  30,  1979. 

IV. 3. 2  Permanent  WRRC  staff  assigned  to  this  project:  a)  Dr.  Robin  M. 

Saunders,  Manager  Costa  Rica  Project,  and  Food  Technologist,  b) 
Dr.  David  Fellers,  Food  Technologist,  c)  Ms.  Maura  M.  Bean,  Baking 
Technologist,  d)  Dr.  Antoinette  A.  Betschart,  Nutritionist,  e)  Mr. 
Robert  V.  Enochian,  Agricultural  Economist  and  Market  Specialist, 
f)  Mr.  Allan  D.  Shepherd,  Food  Technologist,  g)  Mrs.  Virginia 
Nelson,  Secretary.    The  PASA  provides  funds  for  the  salaries, 
travel  and  per  diem  of  the  WRRC  staff. 
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IV. 3. 3  Consultants.    The  PASA  provides  separate  funds  for  the  hiring  of 

consultants  to  complement  the  WRRC  expertise.     Consultants  will 
be  selected  when  deemed  necessary  by  WRRC. 

IV. 3.4  WRRC  laboratory  capabilities.    The  laboratories  of  WRRC  are 

staffed  by  more  than  150  senior  scientists,  plus  technical  and 
staff  support,  and  have  extensive  capabilities  pertinent  to  this 
project.     These  include  a  complete  baking  laboratory,  pilot  plants, 
and  facilities  for  physical,  chemical,  microbiological  and 
nutritional  analyses.    Those  facilities  will  be  utilized  only  when 
deemed  necessary  by  WRRC. 

IV. 3.5  Direct  Overseas  Expenditures.     The  PASA  provides  separate  funds 

for  use  in  Costa  Rica  to  provide  minor  equipment,  ingredients, 
services  and  contracts  as  deemed  necessary  by  WRRC  and  agreed  to 
by  AID/W,  but  subject  to  the  legal  restrictions  otherwise  in  effect 
by  the  GOCR,  U.S.  Government  or  bilateral  or  international  treaties. 

IV. A  FINANCIAL  OBLIGATION 

IV. 4.1           WRRC  personnel,  6  part  time  $  70,000 

IV. 4. 2           Travel  and  per  diem  20,000 

IV. 4. 3           Consultants  15,000 
IV. 4. 4           WRRC  overhead  to  include  use  of 

laboratory  facilities,  supplies,  etc.  45,000 
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IV. 4. 5  Direct  overseas  expenditures  $  50,000 

a)  Equipment* 

b)  Raw  Materials* 

c)  Services  and  rentals* 

d)  Equipment  (commercial  sector)* 

e)  Contracts* 

*  To  be  determined  as  project  progresses. 
IV. 4. 6  Total  cash  or  equivalent  obligation  200,000 

(((1,708,000) 

IV. 5  IMPLEMENTATION  PLAN 

A  PERT  chart  is  attached  which  summarizes  the  following  events 
necessary  for  successful  project  implementation. 

IV . 5 . 1  Schedule  of  Events 

First  Phase:  a)  Prepare  Project  Outline  and  obtain  approval  by 
USAID/Costa  Rica,  GOCR  and  CITA;  b)  Purchase,  ship  and  install 
equipment  needed  at  CITA  for  appraisal  studies  on  FFSF-f ortif ied 
wheat  foods;  c)  Obtain  additives  such  as  dough  conditioners  for 
composite  flour  formulation  work  and  testing;  d)  Develop  and  test 
composite  flour  formulation (s)  by  physical,  chemical,  nutritional, 
microbiological  and  rheo logical  means,  and  by  baking  and  pasta 
preparation.    Optimum  FFSF  incorporation  is  chosen  by  considering 
a  balance  of  nutritional,  functional,  and  organoleptic  quality, 
industrial  feasibility,  cost,  soy  supply  and  potential;  e)  Prepare 
specifications  for  the  FFSF  fortified  wheat  food(s)  considered 
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acceptable;  f)  Store  sufficient  quantities  of  fortified  foods  under 
conditions  amenable  for  their  demonstration  and  appraisal  to 
interested  parties  at  a  later  date;  g)  Evaluate  the  work  of  the 
first  phase  and  prepare  a  report. 

Second  Phase:    h)  Procure  FFSF  produced  in  CARE  facility  and  use  in 
final  pilot  tests  and  for  commercial  tests  to  follow;  i)  Carry  out 
large-scale  production  trials  for  the  preparation  of  FFSF  fortified 
food(s);  j)  Determine  acceptability  of  products  through  limited 
distribution  and  use  in  Asignacione  Familiares  or  other  feeding 
program  channels;  k)  Demonstrate  finished  products  and  report  on 
production,  distribution,  nutritional  benefits  and  cost  analysis  at 
LEC  Workshop  in  October  1978. 

Third  Phase:    1)  Preparation  of  manufacturing  facilities  selected 
by  GOCR  for  production  of  fortified  products;  m)  Training  of  produc- 
tion personnel  in  selected  plants  in  the  manufacture  of  fortified 
products;  n)  Start-up  of  commercial  production  and  distribution  of 
fortified  products  on  a  continuing  basis;  o)  Initiate  program  of 
public  information  and  nutrition  education  on  nationwide  basis 
regarding  fortified  foods;  p)  Explore  with  GOCR  and  CARE  officials 
the  possibilities  of  making  available  to  the  private  sector  FFSF 
or  fortified  products  for  use  as  low-cost  nutritionally  improved 
foods  for  that  portion  of  the  population  not  recipients  of  a  feeding 
program. 
IV. 6  EVALUATIONS 

IV. 6.1         Phase  one  will  be  evaluated  by  its  timely  meeting  of  target  dates 
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for  pilot  production  of  acceptable  quality  fortified  foods  prior 
to  regular  production  of  FFSF  in  the  CARE  facility. 
IV. 6.2         Phase  two  will  be  measured  by  the  satisfactory  demonstration  of 

continuous  production  of  fortified  foods  on  a  large  enough  scale  to 
meet  the  requirements  of  the  GOCR  feeding  programs. 

IV.  6. 3         Phase  three  and  the  entire  project  will  be  analyzed  for  success  by 

the  continued  production  and  use  of  wheat  foods  fortified  with  FFSF 
for  the  final  six  months  of  the  project  time  frame  and  more 
especially  the  recorded  quantities  of  fortified  foods  containing 
FFSF  produced  and  distributed  will  be  a  quantitative  measure  of  the 
extent  of  success. 

V.  SPECIFIC  COMMITMENTS 

V. 1  Costa  Rica  Organizations 

V.1.1  CITA  will  provide  physical  facilities,  required  services  such  as 

electricity  and  water,  and  pay  salaries  of  CITA  personnel  who 
cooperate  during  any  phase  of  the  project.    They  will  also  install 
equipment  provided  by  WRRC  which  is  considered  essential  for 
successful  implementation  of  the  project. 

V.2  WRRC/USAID 

V.2.1  Purchase  and  provide  to  CITA  equipment  necessary  for  the  successful 

implementation  of  phase  one  in  an  amount  not  to  exceed  $10,000 
including  air  freight. 

V.2. 2  Provide  a  baking  technologist  for  up  to  one  month  to  assist  in  R&D 

work. 

V.2. 3  Provide  a  pasta  expert  for  up  to  one  month  to  assist  in  R&D  work. 
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V.2.4  Participate  in  LEC  Workshop. 

Y.2.5  Provide  support  in  the  area  of  nutritional  planning  and  in  nutri- 

tional analyses  of  ingredients,  composite  flours  and  final  products. 

V.2.6  Provide  a  market  research  expert  to  assist  in  the  design  of 

marketing  or  distribution  channels  for  finished  products. 

V.2.7  Provide  an  economist  to  evaluate  economic  viability  of  FFSF- 

fortifi cation. 

V.2.8  Provide  a  food  technologist  to  assist  during  large  scale  manufacture 

of  fortified  bread  and  pasta. 
V.2.9  At  all  stages  of  project,  will  consider  short-term  assignments 

of  personnel  to  provide  expert  counsel  on  technological,  nutritional, 

economic  or  managerial  needs  in  order  to  successfully  implement 

proj ect. 
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1.  The  1976  census,  the  first  since  1950,  showed  the  population  of  Bolivia  to 
be  about  4.7  million,  some  16%  less  than  recently  estimated.    As  a  result, 
most  previous  per  capita  data  has  been  thrown  into  a  state  of  confusion  and 
are  probably  generally  understated.    The  population  is  about  70%  rural,  30% 
urban.    Some  42%  live  on  the  Altiplano,  35%  in  the  Valles  and  23%  in  the 
Oriente  and  Yungas. 

2.  Agriculture  accounts  for  65%  of  the  employed  workers.    It  produced  exports 
of  U.S.  $48  million  in  1972,  mainly  cattle,  meat,  coffee,  cacao,  timber, 
cotton,  sugar  cane,  wool  and  rice.    Major  domestic  crops  are  potatoes,  corn, 
vegetables,  sugar  cane,  rice,  yuca,  cotton  and  wheat. 

3.  A  sound  base  exists  for  planning  and  developing  nutrition  programs.  This 
includes  a  recent  GOB  Five  Year  (1976-1980)  Food  and  Nutrition  Plan,  a  well 
defined  infrastructure  within  the  GOB  for  planning  national  nutrition 
strategy,  and  close  cooperation  between  the  GOB  and  USAID/Bol i via  in  the 
development  of  USAID  Nutrition  Strategy.    USAID/Bol i via  has  recently  completed 
Health,  Nutrition,  and  Agriculture  assessments. 

4.  The  public  health  status  is  relatively  poor.    Infant  mortality  estimates 
range  from  145  to  250  per  1,000  live  births.    A  study  of  the  cities  of  La  Paz 
and  Viacha  showed  41  to  47%  of  under  age  5  deaths  were  cases  in  which 
malnutrition  and  immaturity  were  underlying  or  associated  causes. 

5.  Based  on  several  consumption  studies,  average  daily  per  capita  consumption  was 
1870  to  1998  calories  and  44  to  57.5  grams  protein.    Adjustment  for  the  1976 
census  suggests  average  availabilities  of  2200  calories  and  59  grams  of  protein. 
Low  income  groups  consume  substantially  less  than  the  averages.  Valles 
inhabitants  generally  consumed  more  calories  and  protein  than  those  on  the 
Altiplano. 
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6.  P^rotein -Calorie  Malnutrition  (PCM)  among  children,  and  anemia  in  pregant  and 
lactating  women  are  seen  as  primary  nutritional  problems,  followed  by  iodine 
(goiter)  and  vitamin  deficiencies,    PCM  appears  to  be  more  prevalent  on  the 
altiplano  than  in  the  tropical  regions. 

7.  GOB  defined  target  groups  for  nutritional  intervention  programs  as    those  in 
rural  areas,  those  less  than  5  years  of  age,  pregnant  and  lactating  women, 
school  children  5  to  15  years  old,  and  marginal  urban  poor. 

8.  Per  capita  availability  of  wheat  is  about  110  lbs.  per  year.    Between  200,000 
and  230,000  MT  of  wheat  is  imported  while  69,000  MT  is  produced  domestically. 
About  half  the  imports  are  as  flour.    Only  10,000  MT  of  domestic  wheat  is 
milled  in  the  12  large  commercial  mills.    GOB  intends  to  phase  out  flour  imports 
by  January  1,  1978.    Accordingly,  milling  capacity  is  currently  expanding 
rapidly.    Bread,  made  in  small  shops  by  hand,  is  the  major  wheat  product 
followed  by  pasta.    Flour,  11%  extraction,  and  bread  prices  are  fixed  by  the 

GOB  at  U.S.  $15/cwt  and  U.S."  2.5  cents  for  a  60  gram    piece,  respectively. 

9.  There  is  some  composite  flour  experience  in  Bolivia  including  the  incorpora- 
tion of  5%  quinoa  in  wheat  flour  (GOB  1975  decree),  though  at  present 
implementation  is  limited  to  the  Oruro  area. 

Availability  and  cost  of  quinoa  limit  its  expansion  to  otiier  market  areas. 
Soybean,  corn  and  rice  offer  new  sources  for  protein  fortified  and/or  other 
composite  flours  in  the  near  term.     Animal  grade  soy  meal  is  produced  at  SAO 
in  Santa  Cruz  and  at  the  GOB  Villamontes  i plant.  Solvent  extraction  is  used.  However, 
an  adequate  supply  of  soybeans  is  a  major  problem.    Price  of  the  soy  flour 
may  be  another  problem.    Rice  is  now  in  surplus  and  the  crop  is  expanding. 
The  government  agency,  ENA,  has  spearheaded  the  development  of  strong  rice 
production,  drying,  processing,  storage  and  marketing  infrastructures.  Rice 
flour  could  be  produced  at  the  wheat  mills.    Price  may  be  the  major  constraint 


Appendix  B-1 


vi 


to  rice  utilization  in  composite  flours.    Corn  flour  processing  capacity 
is  very  limited  and  the  general  marketing  structure  for  corn  and  corn 
products  is  quite  rudimentary,  limiting  extensive  near  term  use  in  composite 
flours.    A  major  advantage  with  corn  may  be  its  generally  lower  cost.  The 
Santa  Cruz  Public  Works  Development  Corporation  has  contracted  research 
(Contec,  Inc.)  that  showed  the  technical  feasibility  of  blending  soybean, 
corn  and  rice  flours  with  wheat  flour.    The  Agency  of  Standards  and  Technology, 
MICT,  has  a  proposed  composite  flour  development  project  and  is  equipped  to 
carry  out  composite  flour  research,  quality  control  and  regulation.    MACA  and 
CID  are  carrying  out  economic  analyses  on  composite  flours. 
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ADIM  Asociacion  del  Industria  Molineros 

AID  (USAID)  U.S.  Agency  for  International  Development 

CBF  Corporacion  Boliviana  de  Fomento 

CELADE  Centre  Latina  America  para  Demographia 

CID  Consortium  for  International  Development 

c.i.f.  Cost,  insurance,  and  freight 

CONEPLAN  National  Council  of  Economy  and  Planning  (Interministerial ) 

CWP  (WPC)  Concentrated  Wheat  Protein  (or  Wheat  Protein  Concentrate) 

cwt  Hundred  weight  (100  pounds) 

DGNT  Direccion  General  Normas  y  Technologia,  MICT 

DPT  Diphteria,  pertussis,  and  tetanus 

ENA  Empresa  Nacional  del  Arroz 

FACSA  Fabrica  de  Aceites  de  Villamontes 

FAO  Food  and  Agriculture  Organization,  UN 

FNGT  (GTAN,  Food  and  Nutrition  Technical  Group,  Ministry  of  Planning 

GTN)  and  Coordination 

f.o.b.  Free  on  board 

GNP  Gross  National  Product 

GOB  Government  of  Bolivia 

ICNND  Interdepartmental  Committee  on  Nutrition  for  National  Defense 
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MICT  Ministerio  de  Industria,  Commercio,  y  Tourismo 

MPSSP  Ministerio  de  Prevision  Social  y  Salud  Publica 
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MT  Metric  Tons 

PAHO  Pan  American  Health  Organization 

PASA  Participating  Agency  Service  Agreement 

PASB  Pan  American  Sanitary  Bureau 

PCM  Protein-calorie  malnutrition 

PIA/PNAN  Proyecto  Interagencial  de  Promocion  de  Politicas  Nacionales 

de  Alimentacion  y  Nutricion  (1976-1980  Food  and  Nutrition  Plan) 

PL  480  U.S.  Public  Law  480;  authorizes  donation  and  concessional  sale 

of  U.S.  commodities  to  other  countries 

quintal  100  pounds 

SAO  Sociedad  Aceitera  del  Oriente 

UN  United  Nations 

UNICEF  United  Nations  Children's  Fund 

USDA  U.S.  Department  of  Agriculture 

WHO  World  Health  Organization,  UN 

WRRC  Western  Regional  Research  Center,  USDA  -  a  food  research 
laboratory  located  at  Albany,  California 


Appendix  B-1 


INTRODUCTION 
Population—^ 

In  1976  -  the  year  of  the  last  national  census  -  the  population  of 
Bolivia  was  about  4.7  million  people.    The  previous  census,  in  1950  had 
indicated  a  population  of  3.0  million.    Estimates  since  1950  by  the 
National  Institute  of  Statistics  (INE)  had  shown  a  much  more  rapid  increase 
in  population  than  had  actually  been  occurring.    In  1974,  for  example,  the 
INE  estimates  had  indicated  a  population  of  5.5  million.    Thus,  the  1976 
census  will  result  in  considerable  adjustments  in  growth  and  welfare 
indicators,  such  a  per  capita  GNP,  food  availability,  projected  population, 
etc.    These  adjustments  have  not  yet  been  made,  however,  and  except  where 
indicated,  per  capita  indicators  throughout  this  report  are  based  on 
population  estimates  made  prior  to  the  1976  census  and  are,  therefore, 
generally  understated. 

The  annual  rate  of  growth  of  the  total  population  prior  to  the  1976 
census  was  estimated  to  be  about  2.7  percent.    This  would  result  in  a 
doubling  of  the  population  every  25  years  and  a  projected  population  of 
6.5  million  persons  by  1980.    These  estimates  probably  are  now  overstated. 

The  country  is  divided  into  nine  administrative  departments  but 
population  distribution  is  frequently  analyzed  by  ecologic  regions  and  zones. 
There  are  four  major  regions  in  the  country  which  are  further  divided  into 


ly  The  primary  source  of  data  in  this  section  is  Agricultural  Development 
in  Bolivia:  A  Sector  Assessment,  USAID  Mission  to  Bolivia,  (August  1974). 
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ten  different  ecologic  zones.    The  four  regions  are  the  Altiplano  with 
north,  central  and  southern  zones;  the  Valles,  which  is  a  single  zone;  the 
Yungas ,  another  zone;  and  the  Oriente  which  is  divided  into  five  zones: 
The  Amazon  Rain  Forest,  the  Beni  Plain,  Santa  Cruz,  the  Brazilian  Shield, 
and  the  Bolivian  Chaco  (see  Figure  1). 

Estimates  made  in  1972  indicate  that  more  than  42  percent  of  Bolivia's 
population  resided  in  the  north  and  central  Altiplano  on  about  9.2  percent 
of  the  land  area,  and  35  percent  of  the  people  resided  in  the  Valles  on 
about  13.1  percent  of  the  land  area.    The  remaining  23  percent  of  the  popula- 
tion was  widely  scattered  over  77.7  percent  of  the  land  area.    The  regional 
and  zonal  distribution  of  both  the  urban  and  rural  population  of  Bolivia  in 
1972  are  shown  in  Table  1. 

The  rural  population  of  Bolivia  is  currently  estimated  to  be  about  68 
percent  of  the  total.    This  is  less  than  the  74  percent  recorded  in  1950 
and  more  than  the  61  percent  projected  for  1980.    The  majority  of  the  rural 
population  (78%)  lives  in  the  Altiplano  and  the  Valles  (Table  1). 

There  is  some  rural  to  urban  migration  in  Bolivia  but  it  is  at  a  low 
rate  and  will  not  result  in  a  significant  shift  in  the  relative  location  of 
the  population  in  the  near  future.    There  also  has  been  some  migration  from 
one  rural  area  to  another  but  this  has  not  significantly  altered  rural 
population  densities  among  areas.    Most  of  this  migration  has  been  from  the 
Altiplano  and  Valles  to  the  sparsely  populated  Yungas  and  the  Oriente. 

Economic  Situation 
The  gross  domestic  product  of  Bolivia  in  1973  was  estimated  to  be  U.S. 
$1,075  million  and  was  growing  at  a  rate  of  6  percent  per  year.    On  a  per 
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SOURCE:     Agricultural   Development   in  Bolivia:  A  Sector 

Assessment,  United  States  AID  Mission  to  Bolivia 
La  Paz,  August  197^. 
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Table  1 


The  Rural -Urban  Composition  of  the  Population 
by  Ecologic  Zone,  Bolivia,  1972 


Population 

Rural  as 

a  Share 

Regions  and  Zones 

Urban 

Rural 

Total 

of  Total 

 (thousand) 

Percent 

1 .     A 1  tip  1 ano 

933 

1,362 

CO 

by 

a)  North 

599 

328 

927 

35 

b)  Central 

303 

954 

1,257 

76 

c)  South 

31 

81 

112 

72 

II.  Valles 

425 

1 ,386 

1,811 

77 

III.  Yungas 

41 

228 

269 

85 

IV.  Oriente 

249 

552 

801 

69 

a)  Amazon  Rain 

Forest 

26 

106 

132 

81 

b)  Beni  Plain 

29 

87 

116 

75 

c)  Santa  Cruz 

141 

92 

233 

39 

d)  Brazilian 

Shield 

17 

92 

109 

84 

e)  Bolivian  Chaco 

37 

176 

213 

83 

Bol ivia 

1,648 

3,528 

5,176 

68 

SOURCE:    Agricultural  Development  in  Bolivia:  A  Sector  Assessment, 
United  States  AID  Mission  to  Bolivia,  La  Paz,  August  1974. 
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capita  basis,  this  is  equal  to  U.S.  $203  with  a  rate  of  growth  of  3.5 
percent  per  year  (U.S.  Dept.  of  State,  1974). 

The  growth  of  Bolivia's  aggregate  output  has  been  sporadic.    From  1952 
to  1962,  annual  economic  growth  was  mostly  low  and  inflation  was  high.  The 
average  annual  rate  of  growth  in  this  period  was  about  0.1  percent.  From 
1962  to  1972,  GNP  increased  at  an  annual  rate  of  about  5.4  percent  in  response 
to  monetary  reforms,  increased  production  of  petroleum,  improved  prices  for 
minerals,  and  a  surge  of  agricultural  activity  in  the  Santa  Cruz  area. 

The  general  cost  of  living  has  been  rising  steadily  over  the  past 
several  years  and  since  1972  has  increased  sharply,  especially  because  of 
rapid  increases  in  the  prices  for  food.    From  mid-1972  to  early  1974,  the 
La  Paz  food  price  index  doubled  compared  to  the  average  annual  rate  of  5.5 
percent  from  1957  to  early  1972  (USAID  Mission  to  Bolivia,  Aug.  1974). 

Since  1950,  Bolivia  has  faced  a  chronic  balance  of  payments  problem. 
In  recent  years,  the  situation  has  been  more  favorable  as  a  result  of  increased 
petroleum  and  mineral  prices  and  recent  new  discoveries  of  petroleum. 

Importance  of  Agriculture 
Agriculture  is  the  main  source  of  employment,  a  major  source  of 
domestic  income  and  a  large  export  earner.    In  1971-72,  about  22  percent  of 
the  gross  domestic  product  was  from  agriculture.    The  most  important  crops  in 
terms  of  farm  value  are  potatoes,  vegetables  (sweet  corn,  onions,  tomatoes, 
green  peas),  corn  (grain)  and  sugar  cane.    Other  major  crops  include  yuca, 
rice,  cotton,  and  wheat.    These  crops  are  produced  mostly  on  small  farms  and 
a  substantial  part  of  the  production  is  used  for  domestic  consumption. 
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Livestock  production  is  important  in  some  parts  of  Bolivia  but,  with 
the  exception  of  some  dairy  products,  data  series  are  poor  or  non-existent. 
Bolivia  is  self-sufficient  in  butter  and  dried  skim  milk  but  produces  only 
small  quantities  of  its  whole  milk  requirements,  most  of  which  are  imported 
in  dried  form.    A  serious  constraint  to  greater  milk  production  is  lack  of 
feed  in  the  traditional  areas  of  milk  production.    The  success  of  efforts  to 
put  new  lands  into  feed  production  and  increase  yields  will  determine  whether 
milk  production  can  be  increased  successfully  in  Bolivia. 

Major  agricultural  export  commodities  from  Bolivia  are  cattle  and  meat, 
coffee  and  cacao,  timber  products,  and  cotton.  These  commodities  accounted 
for  80  percent  of  the  agricultural  exports  in  1972.    Agricultural  exports 
amounted  to  U.S.  $47.8  million  in  1973  which  was  13.7  percent  of  total  exports. 
Almost  all  of  the  production  of  Bolivia's  exports  crops  is  in  the  subtropical 
lowlands  of  the  oriente  and  yungas.    While  some  export  crops  -  coffee,  sugar 
cane,  wool,  and  rice  -  are  important  on  small  farms,  the  major  share  of 
export  earnings  are  being  generated  on  large -commercial  farms.  Projections 
indicate  that  agricultural  exports  may  grow  at  the  rate  of  15  to  20  percent 
annually  over  the  next  few  years.    Because  most  small  farms  are  subsistence 
in  nature  and  have  a  limited  potential  for  increasing  production  in  response 
to  price  incentives,  any  import  substitution  possibilities  in  the  near  future, 
as  well  as  growth  in  agricultural  exports,  is  likely  to  come  from  increased 
production  on  large  farms  (USAID  Mission  to  Bolivia,  Aug.  1974). 

Historically,  the  overall  agricultural  trade  balance  of  Bolivia  has  been 
negative.    Imports  consistently  exceed  exports  in  the  agricultural  sector  by 
about  U.S.  $20  to  $30  million  each  year.    Food  imports  contribute  significantly 
to  the  negative  balance,  with  wheat  and  flour  representing  the  largest  share. 
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The  total  active  work  force  in  1971-72  was  estimated  at  2,827,   is 

about  55  percent  of  the  population  which  indicates  a  large  proportion  of  the 
population  is  under  age  15.    About  71  percent  of  this  active  work  force  was 
actually  employed.    Of  the  remainder,  14  percent  were  considered  to  be 
unemployed  because  they  were  seeking  employment,  while  15  percent  were  not 
employed  but  were  not  seeking  employment.    Of  those  employed,  nearly  65 
percent  were  employed  in  the  agricultural  sector.    Employment  projections 
indicate  that  by  1980  agricultural  employment  will  decline  slightly  to  about 
62  percent  of  total  employment. 

Considerable  unemployment  and  underemployment  exists  in  the  agricultural 
sector,  especially  among  the  small  farmers  of  the  Altiplano  and  Valles.  This 
has  resulted  in  an  outmigration  of  agricultural  labor  from  these  areas.  The 
limited  capacity  of  the  urban  areas  to  absorb  large  numbers  of  unemployed  is 
a  strong  argument  for  attempting  to  expand  agricultural  employment  opportuni- 
ties in  areas  which  have  a  potential  for  agricultural  development.  An 
objective  of  Bolivia's  agricultural  development  plan  is  to  encourage  migration 
of  people  to  these  areas  from  the  Altiplano  and  Valles. 


2/  The  total  active  work  force  is  that  part. of  the  population  aged  15-64  that 
is  capable  of  working. 
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The  nutritional  status  of  a  population  is  the  result  of  the  inter- 
relationships between  many  factors  including  availability  of  food,  nutritional 
adequacy  of  the  diet,  income  and  educational  level,  sanitation  and  public 
health  status,  disease  patterns,  and  many  others.    Throughout  this  section  of 
the  report,  it  should  be  kept  in  mind  that  the  diversity  of  the  four  major 
regions  in  Bolivia  is  expected  to  have  an  effect  upon  nutritional  indicators. 
Whenever  possible,  data  was  sought  which  described  nutritional  status  by  these 
geographic  regions. 

The  available  nutritional  data  has  been  well  summarized  in  the  Five 
Year  Food  and  Nutrition  Plan  (PIA/PNAN)  (1976-1980)  and  the  USAID/Bol i vian 
Nutrition  Sector  Assessment  (1976).    Trowbridge  and  Haverberg  (1977)  critically 
reviewed  the  available  data  and  analyzed  various  alternatives  for  data  collec- 
tion which  Bolivia  might  consider  in  future  studies.    Those  data  and  studies 
most  relevant  to  a  Wheat  Fortification  Project  are  discussed  In  this  report. 

The  major  limitation  on  data  is  that  values  for  projected  population 
have  been  overestimated.    As  a  result  of  the  1976  census,  the  Bolivian  popula- 
tion was  found  to  be  approximately  4.7  million  (INE,  Nov.  11,  1976)  or  86 
percent  of  the  previous  estimate  of  5.5  million.    The  discrepancy  was  partially 
the  result  of  not  having  census  data  since  1950,  and  estimating  the  annual 
growth  rate  at  2.6  percent  when  it  appears  to  have  been  approximately  2.14 
percent.    Thus,  analysis  of  food  balance  sheets,  available  calories  and  protein, 
on  the  basis  of  population,  are  difficult  to  interpret  and  underestimate  the 
resources  available  per  capita.    Specific  studies  using  anthropometric  data 
and  dietary  recall  would  not  be  influenced  by  inaccuracies  in  population  data. 
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Target  groups,  or  those  most  nutritionally  vulnerable,  have  been 
defined  by  various  groups.    The  GOB,  in  its  5-year  Food  and  Nutrition  Plan, 
gives  highest  priority  to  the  rural  areas,  those  less  than  5  years  of  age, 
pregnant  and  lactating  women,  and  school  children,  5  to  15  years  old.  USAID/ 
Bolivia  focuses  its  primary  attention  on  infants  and  children,  pregnant  and 
lactating  women,  rural  areas  and  marginal  urban  areas.    Finally,  the 
Division  of  Nutrition,  Ministry  of  Social  Welfare  and  Public  Health  (MPSSP) 
prioritizes  the  target  groups  the  same  as  the  GOB,  except  that  it  includes 
the  marginal  urban  poor  along  with  rural  areas. 

Protein-calorie  malnutrition  and  anemia  are  described  as  the  primary 
nutritional  problems,  followed  by  goiter  and  vitamin  deficiencies  (PIA/PNAN, 
1976;  USAID/Bol ivia ,  1976).    The  nature  and  severity  of  these  deficiencies  will 
be  discussed  as  they  relate  to  the  Wheat  Fortification  Project. 

Public  Health  Status 

Nutritional  and  public  health  status  are  intimately  interrelated. 
Available  data  relating  to  standard  indices  of  public  health  in  Bolivia  are 
reportedly  often  educated  guesses.    USAID/Bol ivia  recently  summarized  much 
of  the  available  public  health  information  in  its  Health  Sector  Assessment 
(1975). 

The  public  health  status  of  Bolivia  is  one  of  the  poorest  of  the  Latin 
American  countries.    In  response  to  this  situation,  USAID/Bol ivia  in  coopera- 
tion with  the  GOB,  is  supporting  sanitation  and  immunization  programs  in 
select  areas  of  Bolivia. 

Life  expectancy,  at  birth,  was  47  years  in  1975  and  projected  to  be 
52  years  by  1980  (PIA/PNAN,  1976).    Crude  mortality  rate  is  estimated  to  be 
18  to  19/1,000  population  (CELADE,  1976;  USAID/Bol ivia ,  1976).  National  average 
infant  mortality  figures  and  estimates  range  from  145  to  250/1,000  live  births 
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(Table  2).    The  difficulties  involved  in  obtaining  accurate  data  may  account 
for  some  of  the  differences  reported.    The  data  reported  by  the  Latin  American 
Center  for  Demography  (CELADE,  1976)  is  the  most  recent.    The  survey,  conducted 
in  1975,  included  more  than  10,000  families  from  throughout  Bolivia. 


Table  2 
Infant  Mortality  in  Bolivia 


Infant  mortal ity  : 
(Per  1  ,000  nve  births]  : 

Reference 

ixauionai  nverage       •  - 

154  : 
145  : 
161  : 
250  : 

USAID/Bonvia  (1975) 
PIA/PNAN  (1976) 
CELADE  (1976) 
MPSSP  (1970) 

Rural  : 

178  : 
>  oOU  (some  areas;  ; 

CELADE  (1976) 
UoAiu/Donvia  (ly/o; 

Urban  : 

59-244  (1972)  : 
133  : 

:       USAID/Bolivia  (1975) 
CELADE  (1976) 

Geographic  Region  : 

Alti piano  : 

174  : 

:       CELADE  (1976) 

Valles 

156 

!       CELADE  (1976) 

Tropics 

117 

':       CELADE  (1976) 
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The  major  causes  of  mortality  for  all  age  groups  above  one  year  were, 
in  order  of  importance:    1)  Poorly  defined  (including  senility  for  the  >  15 
year  age  group);  2)  respiratory  diseases;  and  3)  gastrointestinal  diseases. 
The  major  cause  of  death  for  those  under  one  year  was  vaguely  termed  peri- 
natal illnesses,  with  the  second  and  third  causes  being  the  same  as  the  total 
population  (USAID/Bolivia,  1975). 

A  study  conducted  by  Puffer  and  Serrano  (1973)  in  several  Latin  American 
countries  provides  more  insight  into  the  major  cause  of  mortality  in  those 
under  5  years  of  age  (Table  3). 

Table  3 


Proportion  of  Mortality  in  Under  5  Year  Olds  in  Which  Malnutrition 
and  Immaturity  were  Underlying  or  Associated  Causes 


Location 

:  Number 
:  surveyed 

:  Nutritional 
:  deficiency 

:  Immaturity 

:  Total 

Percent 

Percent 

Percent 

La  Paz 

:  4,115 

36.0 

11.5 

47.5 

Viacha 

:  161 

30.4 

10.6 

41.0 

SOURCE:    Puffer  and  Serrano,  1973. 


As  shown  in  Table  3,  the  combined  effects  of  nutritional  deficiency 
and  immaturity  in  two  Bolivian  cities  were  associated  with  over  41.0  percent 
of  all  the  deaths  in  this  age  group.    Thus,  improvement  in  nutritional  status 
appears  to  be  one  effective  means  of  decreasing  the  high  infant  mortality  rate. 

Immunization  programs  in  Bolivia  reach  a  relatively  small  portion  of 
the  population.    According  to  1972  data,  less  than  20  percent  of  those  under 
5  years  were  vaccinated  for  diptheria,  pertussis,  and  tetanus  (DPT).  (PAHO/ 
WHO,  1974.) 
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Water  supply  services  and  sewage  disposal  systems  are  the  exception 
rather  than  the  rule  in  Bolivia.    According  to  1974  data  (PASB/WHO,  1974), 
approximately  23  percent  of  the  population  had  water  supply  services,  and  some 
12  percent  had  sewage  disposal  systems.    A  more  detailed  indication  of  the 
available  and  projected  sanitation  facilities  in  urban  and  rural  areas  is 
shown  in  Table  4. 


Table  4 

Proportion  of  Population  with  Potable  Water  Supply 
and  Sewage  Disposal  Services 


:  Potable 

Water    :    Sewage  Disposal 

:    1975  : 

1980    :  1975 

:  1980 

• 
• 

-  -    Percent  -  - 

Urban 

:  56.9 

67.0  22.6 

37.0 

Rural 

•  9.4 

17.2  8.4 

21 .6 

SOURCE:    PIA/PNAN,  1976. 


The  expansiveness  of  Bolivia    and  the  dispersed  nature  of  its  popula- 
tion have  made  advances  in  sanitation  facilities  somewhat  difficult.  Standard 
public  health  measures  such  as  vaccination  programs,  health  education,  improve- 
ments in  the  potable  water  and  sewage  disposal  systems,  and  maternal  and  child 
health  services  would  be  effective  methods  of  improving  the  public  health 
status  of  Bolivians. 

Nutritional  Indices 
One  of  the  conclusions  of  both  the  USAID/Bol ivia  Health  Sector  Assess- 
ment and  the  Nutrition  Sector  Assessment  was  that  the  Bolivian  diet  had 
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deteriorated  both  in  quality  and  quantity  during  the  past  15  years.  The 
conclusion  should  be  re-evaluated  since  it  was  based  mainly  upon  food  price 
indices,  trends  in  agricultural  production  and  qualitative,  observational 
dietary  information.    In  addition,  the  results  of  the  1976  census  indicate 
that  some  of  the  earlier  data  from  food  balance  sheets  should  be  re-examined. 
Protein -Calorie' Mai  nutrition  ■ 

Availability  and  Consumption  of  Calories  and  Protein 

Food  balance  sheets  and  consumption  surveys  provide  an  indication  of 
the  quantity  of  calories  and  protein  available  and  consumed  by  the  population. 

Food  balance  sheets  reflect  trends  in  food  production  and  provide 
useful  information  for  planning  agricultural  programs.    They  provide  an 
indication  of  quantity  of  food  crops  produced  per  capita,  but  should  not  be 
used  as  an  absolute  indication  of  nutritional  status. 

Prepared  jointly  by  the  Ministry  of  Industry,  Commerce,  and  Tourism 
(MICT),  and  the  Ministry  of  Agriculture  and  Campesino  Affairs  (MACA) ,  food 
balance  sheets  are  available  for  the  period  1958-1962,  and  1970.    Select  data 
for  these  years  and  available  calories  and  protein  in  1970  based  upon  growth 
rates  reflected  by  the  1976  census  are  shown  in  Table  5. 


Table  5 


Information  Obtained  from  Food  Balance  Sheets 


Year 


Popul ation 
estimate 


Avai 1 abl e/capi  ta/day 


Calories  !  Protein  (g) 


1958-1962 


3.650,000 


2,108 


66.1 


1970 


4,931 ,200 


1 ,834 


48.7 


197Qi/ 


4,100,000 


2,206 


58.6 


a^/  Compiled  from:  1976,  unofficial  census  figures, 
and  rate  of  population  increase  (INE,  Nov.  11,  1976). 
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Unfortunately,  the  1970  food  balance  data  calculated  by  using  an 
inflated  population  estimate  has  been  taken  to  indicate  a  deterioration  in 
the  Bolivian  diet.    Based  upon  the  1976  census,  available  calories  per 
capita  increased  by  4.5  percent  between  1958-1962  and  1970,  whereas  total 
available  protein  decreased  about  11  percent.    Until  the  official  data  of 
the  1976  census  are  applied  to  food  balance  data,  the  information  on  food 
availability,  per  capita,  is  difficult  to  interpret. 

Consumption  data  is  somewhat  limited  and,  in  certain  instances, 
outdated.    A  summary  of  consumption  data  which  provide  information  by 
geographic  region,  age,  income  level,  and  projections  through  1980  is  shown 
in  Table  6.    The  national  average  consumption  of  calories  per  capita/day 
ranged  from  1,870  to  1,998.    The  latter  was  based  upon  a  calculated  national 
average  from  FAO  (1972)  data.    Average  intake  of  total  protein  ranged  from 
44  to  57.5  g.,  whereas  the  average  intake  of  animal  protein  was  16  to 
18  g. /capita/day. 

The  FAO  study  clearly  illustrated  the  direct  relationship  between 
income  and  calorie  consumption.    The  largest  portion  of  the  population,  within 
the  low  income  level,  was  consuming  a  diet  very  deficient  in  calories. 
Although  the  analogous  data  for  protein  were  not  available,  the  consumption 
by  income  group  would  be  expected  to  resemble  those  observed  for  calories. 

The  data  from  the  MPSSP  (1976)  survey  indicate  that  both  preschoolers 
and  families  living  in  the  Valles  consumed  more  calories  and  more  protein, 
both  total  and  animal  protein  than  similar  groups  living  on  the  Altiplano. 
According  to  data  cited  by  PIA/PNAN  (1976)  in  which  six  consumption  surveys 
between  1962  and  1968  were  summarized,  the  calorie  and  total  protein  intake 
(per  capita,  per  day)  ranged  from  60  to  94  percent  and  73  to  116  percent  of 
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Table  6 


Summary  of  Calorie  and  Protein  Consumption 
(per  capita,  per  day) 


Reference  and  Subject  • 

Percent  of 

.  Calories 

\        Protein  g. 

population 

:  Total 

• 

*.  Animal 

Trowbridge  and  Haverberg  (1977)  : 
1962  data  : 

Cochabamba  : 
Tarija  : 
National  Average  : 

1,971 
1 ,986 
1 ,870 

59.0 
64.0 
57.5 

FAO  (1972)  : 

1070  Ha-t-a 

|y/U   Qata  . 

tconorni  c  Lcve  i  . 

Low  : 

rieuiUiTi 

High    ^  : 
V  c  ry  n  1  y  n 

Calculated  National  Average  : 

50 

ou 

15 
c 

1  ,356 

9  1  fit: 
^  ,  1  DD 

2,861 

M-  ,0  1  0 

1  ,998 

PIA/PNAN  (1976)  : 

National  Average  : 

1  Q7t; 
1  y  /  D 

1980  (projected)  : 

1  Ron 
2,000 

56 

1  o 

MPSSP-PIA/PNAN  (1976)  : 

Region  ; 

M 1 n  p 1 ano 

Valles    and  subtropics 
Tropics 

National  Average 

1  ,OO0 

1,894 
1  ,892 
1 ,890 

15 
16 
24 
18 

Altiplano 

Fami ly 
Preschooler 

1  ,739 
1 ,006 

49.5 
25.7 

5.4 
3.4 

Val leys 

Fami ly 
Preschooler 

1  ,954 
855 

57.9 
21.7 

12.6 
7.3 
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recommended  intake,  respectively.    It  is  unclear  whether  recommended  intakes 
were  standard  or  consistent  between  studies.    Thus,  absolute  values  for 
consumption  were  not  available  and  interpretation  is  limited. 

Various  nutritional  studies  in  Bolivia  have  used,  or  proposed,  a  range 
of  recommended  levels  of  nutrient  intake  (Table  7),  recognizing  the  specific 
needs  resulting  from  a  physiological  state  (pregnancy,  lactation),  age,  or 
environmental  conditions.    Even  after  these  factors  are  accounted  for,  there 
are  several  discrepancies  between  the  various  levels  recommended.    The  use  of 
FAO  (1974)  recommended  levels  of  nutrient  intake  for  various  age  groups, 
combined  with  current  population  distribution  patterns  (by  age),  and  considera 
tion  of  climatic  stress  for  a  portion  of  the  population,  would  result  in  one 
standard  set  of  recommendations  for  nutrient  intake.    Such  a  calculation  (not 
including  a  factor  for  altitude  or  temperature)  based  upon  a  population 
distribution  assumed  to  be  similar  to  that  of  Bolivia,  would  result  in  a  per 
capita  recommendation  for  calories  of  approximately  2,300/day.    ICNND  (1963) 
suggested  that  recommended  levels  of  intake  should  vary  with  altitude  and 
region  (Table  8). 

Upon  comparing  levels  of  consumption  (Table  6)  with  various  levels  of 
recommended  intake  (Tables  7  and  8),  it  appears,  in  general,  that  calories 
are  consumed  in  considerably  less  than  adequate  quantities.    Protein  consump- 
tion patterns,  however,  appear  to  be  deficient  mainly  in  terms  of  quality 
reflected  by  the  quantity  of  animal  protein  consumed.    Protein  quality  of  the 
diet  is  improved  as  the  balance  of  essential  amino  acids  approaches  the 
Provisional  Amino  Acid  Pattern  described  by  FAO  (1973).    This  may  be 
accomplished  by  either  selecting  plant  proteins  with  complementary  amino  acid 
profiles  or  animal  protein  to  enhance  the  balance  of  essential  amino  acids. 
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Table  8 

Recommended  Intake  of  Calories  and  Animal  Protein 
(per  capita,  per  day) 


Region  : 

■  Calories 

'.    Animal  Protein 
:  9- 

Alti  piano 

:  2,274 

29 

Valles  and 
Subtropics  : 

:  2,248 

23 

Tropics 

:  2,117 

28 

National  Average 

:  2,213 

27 

SOURCE:    PIA/PNAN,  1976.    Based  upon  accepted  values 
cited  in  the  "Nutrition  Survey  -  Bolivia." 
ICNND,  1963. 

Anthropometric  Studies 

Protein  calorie  malnutrition  among  young  children  is  well  recognized 
as  the  major  nutritional  problem  in  Bolivia.    There  have  been  approximately 
ten  studies  since  1962  using  anthropometric  indices  to  determine  the  degree 
of  malnutrition  in  Bolivian  children.    The  studies  have  been  conducted  by 
ICNND,  the  Nutrition  Division  within  the  MPSSP,  and  volunteer  agencies.  Sum- 
mary data  of  these  studies  along  with  some  projected  estimates  (assuming  lack 
of  specific  nutrition  programs)  are  shown  in  Table  9.    The  data  cited  by  PAHO, 
in  which  approximately  40  percent  of  Bolivian  preschoolers  are  malnourished 
to  some  degree,  make   an  attempt  to  reflect  a  general  national  average.  The 
60  to  65  percent  total  malnourished  figures,  cited  in  the  USAID/Bol ivia 
Nutrition  Sector  Assessment  seem  high  when  compared  with  the  results  cited  by 
MPSSP  (1977)  and  results  from  the  various  studies  summarized  in  Table  9.  If 
it  can  be  assumed  that  the  studies  reported  by  the  MPSSP  in  1972-1974  (Table  9) 
were  designed  and  conducted  in  a  similar  fashion,  it  appears  as  though 


Appendix  B-1 


19 

Table  9 


Summary  of  Studies  on  the  Anthropometric  Status  of  Bolivian  Children 


Reference  and  Subjects  \ 

!  Number 

Percent  total 
:  malnourisheds/ 

\  Percent  malnourished 

:  I    :  II  :  m 

•             •  • 

II^ATD/Rnl  1  vi a  Nutritinn  ^prtnr 

Assessment  (1976)  : 

Nationwide  averaae  ! 

60-65 

40 

15-20 

5 

Pmipr1"pH  P^firriritp^  -  IQftO  " 

tu 

1  ^ 

\  \j 

c; 

•J 

-  1985  : 

63 

10 

PAHO  (1976)  : 

1966-1969  data  : 

1 ,968 

39.9 

29.0 

10.2 

0.7 

Dr    C  Abela-Dphpza    Div  of 

Nutrition-MPSSP  (1977)  : 

(1968-1972  data)  : 

Altiolano  ; 

42  5 

La  Paz  : 

52  0 

Valles  : 

48  0 

Trooics  I 

28  0 

USAID/Bol i via  Nutritinn  Sector  ; 

Assessment  (1976)  and  PIA/PNAN  : 

Jl^'^'W^^^I'IWIIW          I                                           U  IIW         1      A  /    t/     Ill/ill  ' 

(1976)  : 

Alti piano  : 

La  Paz  -  Rural  : 

1 962 

479 

17  0 

1966  : 

:  878 

42.5 

"^1  n 

1 1  0 

n  R 

La  Paz  -  Urban 

1972 

"  2,778 

42.0 

in  R 

\j .  \j 

1973  : 

2,308 

52.0 

30.4 

16.3 

5.3 

Tpiar  v  Altn  -  la  Paz  ( 1  Qfi?) 

70? 

28.0 

12.0 

0.4 

Lo  r az.  \  1       J  > 

>             1  /  u 

42.0 

4.0 

1.0 

Valleys  : 

Cochabamba  (1967)k/ 

:  1,338 

43.9 

32.7 

9.6 

1.6 

Concepcion,  Tarija  (1968) 

154 

48.0 

41.0 

6.0 

1.0 

Tarabuco,  Chuquisaca  (1968) 

:  138 

39.0 

32.0 

4.0 

3.0 

Tropics  : 

Mineros,  Santa  Cruz  (1973- 

74) 

:  496 

30.7 

22.5 

7.4 

0.8 

Santa  Cruz  (1974) 

:  354 

28.0 

24.6 

2.8 

0.6 

a/  Total  malnourished  includes  percent  classified  as  I,  II  and  III  degree  malnu- 
trition. 

b/    PIA/PNAN  (1976)  described  this  data  as  cited  above;  USAID/Bol ivia  Nutrition 
Sector  Assessment  described  same  data  as  "3  Rural  Areas,  La  Paz." 
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malnutrition  among  preschoolers  is  more  common  in  the  alti piano  region  (urban 
La  Paz)  than  in  the  Tropical  Region  (Santa  Cruz).    This  trend  is  similar  to 
that  reported  by  Dr.  Abela-Deheza  and  staff  in  March  1977,  which  encompassed 
several  studies  from  1968  through  1972  (Table  9). 

With  the  exception  of  these  qualified  general  observations,  interpreta- 
tion of  anthropometric  data  from  the  many  studies  conducted  in  Bolivia  is 
limited.    This  is  a  result  of  the  lack  of  information  available  on  sampling 
procedures,  methods  of  gathering  data,  reference  standards,  and  methods  of 
data  analyses  used  in  these  studies  (Trowbridge  and  Haverberg,  1977).    The  use 
of  a  standard  reference  would  allow  the  data  to  be  more  accurately  compared 
with  that  of  other  countries,  as  well  as  with  other  studies  conducted  within 
Bol i via. 

Mineral  and  Vitamin  Status 

Available  information  on  vitamin  and  mineral  status  is  often  qualitative 
with  few  definitive  studies  reported.    Following  PCM  among  0-6  year  olds,  iron 
deficiency  anemia  among  pregnant  and  lactating  women,  and  goiter  are  seen  as 
the  most  common  nutritional  problems. 

Iron  deficiency  (microcytic)  anemia  among  pregnant  and  lactating  women 
has  been  discussed  in  the  USAID/Bol ivia  Nutrition  Sector  Assessment. 
Tne  prevalence  and  projected  estimates  of  prevalence,  assuming  no  specific 
nutrition  programs  would  be  initiated,  are  given  in  Table  10. 

Table  10 

Prevalence  and  Predicted  Prevalence  of  Iron 
Deficiency  Anemia  Among  Pregnant  Women 


* 

Year  : 

%  Anemia 

1975  : 

70 

1980  : 

68 

1985  : 

65 

SOURCE:  USAID/Bolivia  Nutrition  Sector  Assessment,  1976. 
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This  suggested  prevalence  of  anemia  apparently  prevails  in  spite 

of  the  reported  high  intake  ofMron  among  Bolivians  (PIA/PNAN,  1976).  . 

The  results  of  six  studies  conducted  between  1962  and  1967 

suggest  that  from  103  to  234  percent  of  the  recommended  levels  of  iron  were 

being  consumed.    This  apparent  discrepancy  may  be  the  result  of  several 

factors.    First,  recommended  intake  for  the  pregnant  woman  is  significantly 

higher  than  that  for  the  average  adult  population.    Second,  for  those  pregnant 

women  living  on  the  Altiplano,  additional  iron  would  be  required  to  increase 

the  oxygen-carrying  capacity  of  the  red  blood  cells.    Third,  the  form  of  iron 

consumed  may  not  be  readily  absorbed  and,  thus,  a  high  incidence  of  anemia 

exists  in  the  face  of  a  high  consumption  of  iron. 

Iodine  deficiency,  with  the  resultant  manifestations  of  goiter  and 
cretinism,  has  long  been  a  problem  in  Bolivia.    The  ICNND  (1963)  survey 
indicated  that  goiter  was  widespread.    Data  gathered  from  several  departments 
in  Bolivia  are  summarized  in  the  USAID/Bol ivia  Nutrition  Sector  Assessment 
(1976).    Of  2,953  individuals,  less  than  15  years  of  age,  16.4  percent  were 
suffering  from  some  form  of  goiter.    The  analogous  incidence  for  those  more 
than  15  was  10.5  percent  (CONEPLAN,  1973).    Although  utilization  of  salt  with 
KIO3  was  legislated  in  1968,  less  than  1  percent  of  the  population  was  con- 
suming iodized  salt  by  the  early  1970's  (PAHO,  1974). 

In  response  to  Bolivia's  need  for  iodized  salt,  the  Nutrition  Division 
of  the  MPSSP  reported  in  February  1977  that  UNICEF  had  installed  a  dry  mix 
plant  for  iodization  in  a  salt  mine  cooperative  in  Potosi.    This  mine  supplies 
approximately  90  percent  of  Bolivia's  salt  needs.    The  iodization  process  was 
expected  to  be  operative  by  the  summer  of  1977. 

Calcium  needs  do  not  appear  to  be  adequately  met  by  the  Bolivian  diet. 
A  summary  of  six  studies  conducted  in  the  1960's  indicates  that  the  diet  provided 
from  15  to  77  percent  of  the  recommended  intake  (PIA/PNAN,  1976). 
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Little  has  been  reported  on  the  vitamin  content  of  the  Bolivian  diet. 
That  which  is  available  was  obtained  during  the  1960 's.    Vitamin  A  intake 
appears  to  be  low  in  both  the  under  and  over  15-year  age  groups  (PAHO,  1970). 
PIA/PNAN  (1967)  summarized  earlier  studies  which  indicated  that  from  6  to  85 
percent  of  recommended  intake  was  being  met. 

Within  the  B  vitamins,  riboflavin  intake  was  reported  to  vary  from 
approximately  30  to  160  percent  of  recommended  intake  in  the  1960's  (PIA/PNAN, 
1976).    Most  of  the  data  on  mineral  and  vitamin  status  provides  some  general 
indication  of  variation  within  the  country.    Since  the  available  data  is  at 
least  10  years  old,  it  would  need  to  be  updated  before  an  accurate  evaluation 
of  current  status  could  be  conducted. 
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GOVERNMENT  NUTRITIONAL  POLICY  AND  PROGRAMS 


The  well  defined  infrastructure  within  the  GOB  for  planning  national 
nutrition  strategy  and  programs,  the  development  by  the  MPSSP  and  the  Ministry 
of  Planning  and  Coordination  of  a  Five  Year  Food  and  Nutrition  Plan,  and  the 
close  cooperation  between  USAID/Bol ivia  and  the  GOB  in  the  development  of 
USAID  Nutrition  Stragegy,  provide  a  sound  base  for  the  planning  phase  of 
nutritional  programs  within  Bolivia.    The  GOB  plan  will  be  initially  discussed, 
followed  by  the  USAID/Bol ivia  Nutrition  Sector  Strategy  which  complements  and 
is  supportive  of  the  GOB  plan.    Finally,  some  specific  examples  of  on-going 
food  distribution  programs  will  be  briefly  described. 

The  Government  of  Bolivia  Program 

The  GOB,  in  June  of  1976,  approved  a  Five  Year  Plan  (1976  -  1980)  which 
describes  nutrition  as  a  sector.    The  plan,  Proyecto  Interagencial  de  Promocion 
de  Politicas  Nacionales  de  Alimentacion  y  Nutricion  -  PIA/PNAN  "La 
Alimentacion  y  la  Nutricion  en  el  Plan  de  Desarrollo  Econojnlco    y  Social  de 
Bolivia"      identifies  specific  goals  and  sub-goals. 

The  three  broad  goals  as  cited  by  USAID/Bol ivia  are: 

1)  To  meet  the  demand  for  basic  foods  which  would  allow  the  attainment 
of  recommended  dietary  levels; 

2)  To  progressively  increase  the  proportion  of  local  foodstuffs  (as 
opposed  to  imports)  that  would  meet  the  national  demand  for  protein 
and  calories;  and 

3)  To  decrease  the  incidence  of  protein-calorie  malnutrition,  endemic 
goiter,  nutritional  anemias  and  specific  vitamin  deficiencies. 
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Within  these  goals,  some  sub-goals  or  more  specific  objectives  were  defined 
as  follows:    a)  to  raise  per  capita  daily  consumption  of  calories  from  1890 
(1975)  to  2200  (1980),  and  per  capita  consumption  of  proteins  from  44  to  56g 
in  the  same  time  frame  by  increasing  food  availability;-'^    b)  to  reduce  by  20% 
the  total  protein  and  calorie  requirements  being  met  by  importation  of  basic 
foodstuffs  (this  obviously  would  require  a  similar  increase  in  production  of 
these  basic  foodstuffs  or  others  which  could  be  consumed  in  their  place); 
c)  to  reduce  by  25%  the  incidence  of  PCM  in  children  under  6  years;  d)  to 
reduce  the  incidence  of  goiter;  and  e)  to  reduce  the  incidence  of  nutritional 
anemias  and  vitamin  deficiencies  in  pregnant  and  lactating  women  from  an 
estimated  40%  in  1975  to  28%  by  1980. 

The  plan  continues  by  outlining  14  problem  areas  with  objectives  and 
activities  to  be  undertaken. 

USAID/Bol i via  Nutrition  Strategy 

The  broad  goal  of  the  USAID  Mission's  tenetative  strategy  in  the 
nutrition  sector  is  "To  improve  the  nutrition  status  of  the  rural  and  marginal 
urban  poor  in  Bolivia,  especially  infants  and  children  under  six  and  pregnant 
and  lactating  mothers."    Objectives  to  be  attained  by  1981  are  described  as 
follows: 

1)  To  decrease,  by  25%,  the  incidence  of  degrees  II  and' III  PCM  in 
children  under  6  years  of  age  within  low-income  families  in  both 
rural  and  marginal  urban  areas; 

2)  To  decrease,  by  25%,  the  food  gap  for  infants  and  children 
described  in  (1 ) ; 


3/  The  new  census  data  (INE,  1976)  suggest  that  the  1980  goals  may  have  been 
reached  in  1970  and,  thus,  consumption  may  be  nearer  the  1980  goal  in 
1975,  as  well. 


Appendix  B-1 


25 

3)  To  decrease  by  12%,  the  incidence  of  anemias  and  vitamin 
deficiencies  in  pregnant  and  lactating  women,  and  infants  and 
children  under  6  years  of  age  in  rural  and  marginal  urban 
areas;  and 

4)  To  decrease,  by  12%,  the  incidence  of  endemic  goiter  in  the  total 
population . 

There  are  many  similarities  between  these  objectives  and  those  defined  in  the 
GOB  Five  Year  Plan. 

An  initial  loan  of  $500,000  has  been  granted  by  USAID/Bol i via  to  assist 
in  the  establishment  and  guidance  of  a  Nutrition  Coordinating  Group.  This 
group  would  function  within  the  Ministry  of  Planning  and  Coordination. 
Formally  organized  in  December  1976,  this  group  is  charged  with  coordinating 
all  nutrition  plans  and  activities.    Both  USAID/Boli via  and  the  UN,  through 
the  Interagency  for  the  Development  of  Food  and  Nutrition  Policies,  have  input 
into  this  group. 

The  projected  activities  of  this  coordinating  group,  described  as  the 

4/ 

Food  and  Nutrition  Technical  Group  (FNTG)-   in  the  USAID/Bol i via  Nutrition 
Sector  Assessment,  are:    a)  basic  research    to  gather  census  and  agricultural 
production  data;  b)  implementation  of  one  aspect  of  a  nutrition  program  (e.g., 
nutrition  education  through  mass  media)  as  a  training  technique  for  the  group; 
and  c)  program  development  studies  which  could  include  projects  such  as  quinoa 
fortification  of  wheat  and/or  an  evaluation  of  the  effective  coverage  of  the 
milk  distribution  program. 

This  FNTG  would  be  composed  of  a  coordinator  (economist,  global  planning), 
an  agricultural  economist,  an  agronomist,  a  sociologist,  the  Director  of  the 

4/  Other  acronyms  that  have  been  used  are  GTAN  and  GTN. 
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Nutrition  Division,  MPSSP,  and  a  food  technologist.  The  role  and  function  of 
the  FNTG  within  the  Ministry  of  Planning  and  Coordination  is  described  in  the 
USAID/Bol ivia  Nutrition  Sector  Assessment. 

The  over-all  strategy  as  described  by  USAID/Bol ivia  would  include  an 
initial  18-24  month  period  in  which  the  GOB's  ability  to  plan  and  implement  a 
food  and  nutrition  program  would  be  strengthened.    This  would  then  be  followed 
by  a  three-year  loan-grant  in  which  a  planned  program  would  be  carried  out  in 
a  limited  geographic  area.    Final  long-term  plans  include  implementation  of 
such  a  program  on  a  national  scale. 

The  efforts  of  USAID/Bol ivia  in  the  Health  Sector  also  have  implications 
on  nutritional  status  and  well  being.    The  current  Rural  Health  Loan 
(USAID/Bol ivia)  terminates  in  1978.    Since  the  program  began  rather  slowly,  it 
was  immediately  moving  into  the  third  phase  strategy  as  of  February  1977.  This 
was  to  include  a  pilot  project  of  vaccination,  beginning  in  Santa  Cruz. 
Additionally,  nutrition  education  was  to  be  implemented  along  with  sanitation. 

The  presence  of  such  a  health  program  within  Bolivia,  even  though  it 
may  be  localized  in  only  a  few  areas  initially,  should  improve  the  health 
status  such  that  the  impact  of  any  nutritional  intervention  would  more  likely 
be  evident. 

Government  to  Government  and  Voluntary  Agency  Programs 
Within  government  to  government  (Bolivia  to  U.S.)  programs,  the  Bolivian 
National  Community  Development  Council  works  with  USAID  under  a  current  annual 
contract  with  1,200  MT  of  commodities  per  year.    These  commodities  include 
wheat  flour,  bulgur,  instant  corn-soy-milk,  soy-fortified  rolled  oats,  soy- 
fortified  corn  grits  and  wheat-soy  blend.    This  program  Is  expected  to  be  phased 
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by  AID,  and  CARITAS  will  assume  responsibility.    CARITAS  also  distributes 
Title  II  commodities  through  some  500  Mothers  Clubs  with  USAID  serving  as  a 
monitor.    Within  this  program,  in  early  1977, there  were  some  80,000 
recipients.    Future  plans  indicate  that  the  World  Food  Program  will  absorb 
these  Mothers  Clubs  and,  subsequently,  offer  foods  for  sale  at  reduced  prices. 
CARITAS  is  then  expected  to  replace  the  Mothers  Clubs  with  mother-child  health 
care  centers  which  would  be  designed  to  reach  the  more  remote  and,  hopefully, 
the  "poorest  of  the  poor."    This  is  consistent  with  current  USAID  philosophy. 

The  school  feeding  program  includes  approximately  135,000  recipients. 
It  began  as  a  breakfast  program,  expanded  to  breakfast  and  lunch,  and  is 
returning  to  the  breakfast  program  (bread  and  milk). 

The  Food  for  Work  Program  has  12,000  recipients  approved  for  1977. 
Distribution  centers  will  be  in  La  Paz,  Cochabamba,  and  Oruro. 

CARE  works  with  its  Bolivian  counterpart,  i.e..  The  National  Social 
Action  Council.    They  have  some  24,000  recipients  approved  for  1977. 
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WHEAT  AND  WHEAT  FOODS 

Wheat  Supply  and  Prices 

Currently  about  one-fourth  of  the  demand  for  wheat  in  Bolivia  is 

supplied  by  domestic  production  with  the  remainder  obtained  through  imports 

of  both  wheat  grain  and  flour.    In  1975,  production  of  wheat  was  estimated 

to  be  69,000  metric  tons  (MT)  and  imports  were  estimated  at  193,000  MT  (wheat 

and  wheat  equivalents),  for  a  total  apparent  consumption  in  all  uses  of 
5/ 

262,000  MT.—     Prices  for  wheat  and  flour  are  determined  administratively. 
The  government  sets  the  price  which  flour  millers  must  pay  for  domestically 
produced  wheat.    The  current  price  level  was  established  in  1974  at 
$bs.  190/quintal  or  U.S.  $209/MT.-'' This  is  U.S.  $9.50  per  cwt.    Millers  in  turn 
are  permitted  to  charge  U.S.  $15.00  per  cwt.  for  flour  in  100-lb.  cotton  bags. 
When  these  prices  were  established,  world  wheat  prices  were  in  the  range  of 
U.S.  $200  to  $240  per  MT.    Since  that  time  wheat  prices  have  dropped  consider- 
ably.   In  December  1976  Argentine  bulk  wheat  and  Argentine  flour  in  100-lb. 
cotton  bags  reportedly  could  be  landed  in  La  Paz  for  about  U.S.  $6.20  and 
$8.71  per  cwt.,  c.i.f.,  respectively  (LeBaron,  1977).    Thus,  even  though 
millers,  by  decree,  must  purchase  all  locally  produced  wheat  delivered  at  the 
mill  at  the  set  price,  they  use  various  pretexts  to  either  reject  offerings  of 
the  limited  domestic  production  or  to  pay  a  lower  price,  preferring  instead  to 
purchase  Argentine  flour.    This  situation  reportedly  has  resulted  in  the 
movement  of  much  contraband  wheat  and  flour  from  Argentina  into  Bolivia  which 
the  government  is  attempting  to  stop. 

5/  Source:  National  Wheat  Institute  and  Bolivia  Ministry  of  Agriculture.  There 
are  wide  discrepancies  in  wheat  production,  import  and  consumption  data; 
e.g.,  the  Economic  Research  Service,  USDA,  reported  1975  production  of 
65,000  MT  and  imports  of  230,000  MT  for  a  total  of  285,000  MT. 

6/  $bs.  =  U.S.  $0.05 
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Government  Policies  and  Programs 

Much  of  the  authorized  imports  of  wheat  into  Bolivia,  as  well  as  the 
contraband,  is  in  the  form  of  flour.    There  seem  to  be  two  reasons  for  this. 
First,  the  flour  milling  capacity  is  insufficient  to  mill  all  of  the  wheat 
flour  requirements  locally.    Second,  price  relationships  frequently  make  it 
more  profitable  for  the  millers,  who  are  currently  authorized  to  do  the 
importing,  to  import  flour  rather  than  mill  wheat  locally.    The  government  has 
embarked  on  a  program  to  require  all  imports  to  be  in  the  form  of  wheat  instead 
of  flour.— Millers  are  expanding  milling  capacity  to  adjust  to  this  change. 
In  the  near  future,  the  Government  of  Bolivia  (GOB)  will  eliminate  the 
licensing  of  wheat  imports  and  become  the  sole  importer  of  wheat. 

Historically,  Bolivia  has  relied  on  imports  to  make  up  for  deficits  in 
the  requirements  for  wheat  and  wheat  flour.    Until  1974  the  cost  of  wheat  and 
flour  imports  had  never  exceeded  U.S.  $20  million.    Furthermore,  in  many  of 
these  years,  the  availability  of  PL-480  long-term  concessionary  financing 
resulted  in  a  manageable  balance  of  payments  situation.    In  1974,  the  worldwide 
inflation,  which  especially  affected  food  grain  prices,  resulted  in  a  Bolivian 
wheat  import  bill  of  over  U.S.  $41  million.    In  1975,  food  grain  prices  eased, 
but  the  value  of  wheat  and  flour  imports  still  remained  at  about  U.S.  $30 
million  (USAID  Mission  to  Bolivia,  1976). 

Because  wheat  is  so  important  in  Bolivia's  import  bill  and  PL-480 
financing  is  not  currently  available,  thus  requiring  imports  to  be  financed 
from  foreign  exchange  reserves  or  at  less  attractive  credits,  the  GOB  is 
considering  alternate  strategies  to  ease  foreign  exchange  reserve  difficulties 
attributable  to  wheat  imports.    One  of  the  strategies  that  has  been  actively 

7/  In  a  report  of  trip,  April  24-26,  1977  to  La  Paz  under  the  auspices  of  Great 
Plains  Wheat,  Inc.,  Washington,  D.C.,  Mr.  Alvaro  de  La  Fuente  reported  the 
planned  date  for  elimination  of  flour  imports  as  January  1,  1978. 
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pursued  by  the  GOB,  with  help  from  USAID,  but  with  limited  success,  is  to  try 
to  increase  domestic  production  of  wheat.    Other  strategies  that  have  been  consi- 

dered- but  rejected  or  that  have  met  with  limited  success  for  one  reason  or  another! 
include  the  following:  1)  Adopting  policies  to  shift  demand  from  wheat  to  other 
products  either  through  price  or  administrative  rationing,  or  through  promotion 
of  consumption  of  other  crops;  2)  promoting  greater  consumption  of  whole  wheat 
flour,  thus  increasing  the  consumption  of  flour  from  a  given  quantity  of  grain 
(the  extraction  rate  of  flour  from  wheat  in  Bolivia  is  currently  reported  to 
be  72  percent);  and  3)  blending  flour  produced  from  other  locally  grown  crops 
with  wheat.    The  blending  of  quinoa  flour  is  currently  being  practiced  on  a 
limited  scale  but  it  is  doubtful  whether  this  could  be  expanded.    Annual  quinoa 
production  in  Bolivia  is  about  10,000  MT,  and  is  limited  by  the  long-fallow 
tradition  and  competition  from  other  crops,  notably  potatoes,  on  the  altiplano 
where  this  crop  is  grown. 

Wheat  production  in  Bolivia  varies  widely  from  year  to  year.    In  1952, 
largely  as  a  result  of  the  social  upheaval  accompanying  the  revolution,  wheat 
production  was  only  10,500  MT.    In  1956,  production  reportedly  reached  82,000 
MT  but  in  1957  fell  to  less  than  a  third  of  that  amount.    In  the  late  1950 's 
and  early  1960 's  production  averaged  about  50,000  MT  annually,  with  fairly 
wide  variations  from  year  to  year.    In  1967,  production  was  less  than  30,000 
MT  but  since  then  there  has  been  a  fairly  steady  upward  trend  reaching 
61,000  MT  in  1975. 

Most  of  the  annual  variation  in  production  prior  to  1967  is  believed 
to  be  due  primarily  to  changes  in  the  area  planted.    The  upward  trend  in 
production  since  then  has  been  due  primarily  to  yield  increases  which  have 
resulted  from  the  introduction  of  improved  wheat  varieties.    Even  so,  yields 
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are  still  well  below  those  of  many  other  Latin  American  countries  and  other 
parts  of  the  world.    While  many  observers  concede  that  agroclimatic  conditions 
in  Bolivia  are  not  as  favorable  to  wheat  production  as  in  the  more  temperate 
zones,  there  seems  to  be  general  agreement  that  utilization  of  improved 
technology  and  farm  practices  could  result  in  significant  productivity  increases. 
Even  though  such  increases  would  be  important  they  are  not  expected  to  result 
in  sufficient  production  to  keep  pace  with  the  growing  demand  for  wheat  which 
is  increasing  by  10,000  to  12,000  MT  annually. 

Thus,  if  Bolivia  is  to  grow  more  wheat  and  reduce  its  reliance  on  imports, 
additional  land  must  be  made  available  for  the  crop.    A  number  of  factors 
militate  against  this  possibility.    Most  of  Bolivia's  wheat  is  produced  in  the 
southern  and  central  Valles.    Technological  difficulties  appear  to  preclude  any 
significant  production  elsewhere.    In  these  traditional  areas  of  production 
there  are  large  numbers  of  small,  labor  intensive  farms.    Crops  are  diversified 
to  spread  the  risk  of  crop  failure  and  most  of  the  other  traditional  crops  - 
maize,  potatoes,  and  beans  -  are  well  adapted  to  this  area  and  to  the  cultural 
practices  followed.    These  crops  also  have  a  comparative  economic  advantage 
over  wheat;  therefore,  it  is  unlikely  that  wheat  output  will  be  increased 
significantly  in  these  areas. 

Wheat  production  in  the  Santa  Cruz  lowlands  could  be  increased  by 
double-cropping  it  in  the  winter  in  rotation  with  summer  crops  of  cotton, 
soybeans,  or  other  cereals.    This,  however,  would  require  large  new  investments 
in  irrigation  facilities,  the  economic  feasibility  of  which  has  not  been 
demonstrated  (Gomez,  D.  E.,  1976:  USAID  Mission  to  Bolivia,  1974  and  1976). 
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As  a  practical  matter  then,  Bolivia  must  continue  to  rely  on  imports 
to  satisfy  the  major  part  of  its  wheat  needs.    In  addition  to  the  possibility 
of  conserving  on  foreign  exchange  reserves  by  seeking  concessional  financing 
for  wheat,  it  may  be  possible  to  effect  some  foreign  exchange  savings  by 
substituting  flour  made  from  other  locally  grown  crops  for  part  of  the  wheat 
flour.    The  most  likely  crops  for  this  are  rice,  corn,  and,  if  nutritional 
benefits  are  considered,  soybeans.    These  substitution  possibilities  will  be 
explored  in  another  section  of  this  report. 

Consumption  of  Wheat  and  Wheat  Foods 
Although  a  large  proportion  of  the  calories  and  protein  in  the  average 
Bolivian  diet  comes  from  the  locally  produced  crops  of  potatoes,  maize,  and 
rice,  the  largest  percentage  of  both  calories  and  protein  supplied  by  an 
individual  food  commodity  is  from  wheat,  most  of  which  is  imported.    In  1970 
it  was  estimated  that  nearly  27  percent—^  of  the  calories  and  31  percent-'^  of 
the  protein  in  the  average  Bolivian  diet  came  from  wheat  (USAID  Mission  to 
Bolivia,  1974). 

Average  per  capita  use  of  wheat  is  currently  around  110  pounds  per  year. 
Most  wheat  is  consumed  in  the  form  of  commercially  made  bread  which  is  made 
from  72  percent  extraction  flour.    Thus,  about  80  pounds  of  wheat  flour  are 
consumed  per  capita  per  year.    In  most  regions,  there  is  reportedly  a  decided 
preference  for  white  flour  and  white  bread. 

Reports  from  a  number  of  sources  indicate  that  wheat  consumption, 
especially  in  the  form  of  bread,  is  important  throughout  the  country,  in  both  ur 
and  rural  areas  and  for  all  ages  and  income  groups.    A  recent  household  economic 
survey  reportedly  confirms  this,  although  at  the  time  of  this  visit  to  Bolivia 

8^/  These  figures  appear  high  and  may  have  been  calculated  without  considering 
wheat  milling  losses. 
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(February  1977)  data  from  the  survey  were  not  available.    Data  from  an  earlier 
study  (1972)  indicate  that  there  is  widespread  consumption  of  wheat  foods, 
especially  commercial  bread  products,  throughout  the  country  (Tables  11  and  12). 
Based  on  these  data,  per  capita  consumption  of  wheat  foods  appears  to  be 
greatest  in  the  rural  areas  where  most  of  the  nutritionally  deficient  groups 
are  located.    This  study  also  showed  that  although  family  expenditures  for 
wheat  foods  were  significant  for  all  income  groups,  within  each  area,  expendi- 
tures were  positively  correlated  with  income.    Examination  of  the  data  for 
other  food  categories  reveals  that  there  is  a  positive  correlation  of  family 
expenditures  with  income  for  nearly  all  foods.    This  result  simply  implies 
that  people  with  higher  incomes  spend  more  for  all  foods  than  those  with  low 
incomes . 

No  data  on  consumption  of  wheat  foods  by  age  are  reported  in  the  1972 
study.    Nevertheless,  it  was  reported  to  the  authors  by  many  Bolivians  that 
bread  is  eaten  by  all  age  groups  including  infants  who  are  often  weaned  on 
bread  that  has  been  soaked  in  coffee  to  soften  it. 
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Table  11 

Estimated  Annual  Per  Capita  Consumption  of  Wheat  Foods  in 
Rural  Areas  by  Ecologic  Zone,  Bolivia  1972 


Ecologic  zone 


Rural 
population 


Annual  per  capita  consumption 


Wheat 


•  Whole- 
WhTte  :  ^heat 
flour  :  flour 


Noodles 


Bread 


;  Thousands 

Kg_. 

Kg_. 

Kg_. 

Kg_. 

Each 

1/ 

Amazon  Rain  Forest 

*:  106 

.91 

5 

.52 

.83 

3 

.70 

75. 

73 

Beni  Plain 

:  87 

1.93 

6 

.72 

1 

.79 

4 

.23 

93. 

96 

Brazilian  Shield 

:  92 

1.06 

6 

.65 

6 

.06 

2 

.24 

63. 

44 

Santa  Cruz 

•  92 

1.09 

16 

.98 

1 

.39 

11 

.61 

209. 

48 

Chaco 

\  176 

2.83 

28 

.19 

1 

.88 

18 

.61 

113. 

23 

Valles  ' 

:  1,386 

12.20 

1 

.95 

4 

.34 

4 

.34 

87. 

70 

Yungas  ; 

:  228 

4.01 

14 

.32 

1 

.25 

10 

.86 

120. 

18 

North  Altiplano  ; 

328 

1.42 

1 

.75 

0 

.07 

2 

.29 

68. 

71 

Central  Altiplano  : 

954 

10.89 

5 

.58 

3 

.04 

4 

.68 

101. 

76 

South  Altiplano 

81 

3.84 

15 

.55 

7 

.36 

7 

.97 

118. 

81 

All  Zones  : 

3,530 

8.45 

6 

.07 

3 

.12 

5 

.57 

96. 

21 

a/  Weight  not  designated. 
SOURCE:    GOB,  1972. 
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Table  12 

Estimated  Annual  Per  Capita  Consumption  of  Wheat  Foods 
in  Select  Urban  Areas  by  Department,  Bolivia,  1972 


:           Annual  per  capita  consumption 

Department 

:  Wheat 

;           •  Whole- 
;  White  •  wheat 
;  flour  •  flour 

•  Noodles  • 

h  / 

Bread-/ 

Kn 

Farh 

I.  U  L>  1 1 

La  Paz 

4.88 

5.54  0.30 

8.12 

29.94 

Chuquisaca 

0.59 

1.01 

3.82 

47.98 

Cochabamba 

0.66 

2.09 

4.93 

39.51 

Potosi 

0.35 

1.05 

4.46 

49.00 

Oruro 

0.76 

1.16 

5.95 

53.60 

Santa  Cruz 

0.17 

0.80 

3.14 

59.76 

Tari ja 

0.47 

0.94 

3.52 

49.83 

Six-city  average— 

0.48 

1.27 

4.35 

50.05 

a/  Average  of  six  major  cities  (Sucre,  Cochabamba,  Potosi,  Oruro, 
Santa  Cruz  and  Tarija)  within  the  above  Departments  excluding 
La  Paz. 


b/  Weight  not  designated. 


SOURCE:    GOB,  1972. 
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Status  of  the  Flour  Milling  Industry 

How  does  one  explain  the  paradox  in  Bolivia  that  73,000  to  95,000  MT  of 

9/ 

wheat  flour  is  imported  while  only  75%  of  the  country's  144,000  MT~  of  wheat 
milling  capacity  in  its  12  large  commercial  mills  is  utilized?    The  underutili- 
zation  of  the  milling  capacity  has  been  a  continuing  problem  for  some  years 
but  the  factors  causing  it  have  changed.    One  of  the  early  contributors  to 
this  problem  was  the  importation  of  US  flour  at  concessional  terms  such  that 
it  was  not  profitable  for  domestic  mills  to  compete.    In  following  years,  a 
number  of  interacting  factors  (and  timing)  have  contributed  to  generally  make 
flour  imports  highly  profitable  while  creating  a  negative  incentive  for 
domestic  milling:  GOB  price  and  marketing  supports  for  domestic  wheat;  price 
controls  on  wheat  products;  wide  swings  in  international  wheat  prices;  lack  of 
grades  and  standards;  lack  of  purchasing  regulation  enforcement;  and  Argentine 
subsidy  on  domestically  milled  flour.    As  of  February-March  1977,  domestic 
wheat  (25%  of  total  supply)  was  price-fixed  at  the  high  level  of  $9.25/cwt 
(blando)  and  $9.50/cwt  (duro).    These  prices  were  the  basis  for  calculating 
milling  margins  and  thus  the  wholesale  price  of  flour  which  is  set  by  GOB  at 
$15.00/cwt.    The  price  of  Argentine  flour  at  the  border  in  December  1976  was 
$7.18  and  laid  down  in  La  Paz,  $8.71/cwt.    At  the  same  time,  f.o.b.  U.S.  Gulf 
port  wheat  prices  were  on  the  order  of  $4.00/cwt.    At  this  point  in  time  then, 
the  high  profitability  of  flour  imports  is  clearly  evident.    The  recent 
history  of  the  wheat  marketing  situation  in  Bolivia  is  more  fully  discussed  by 
LeBaron  (1977). 

It  appears  currently  that  the  milling  industry  is  beginning  a  period  of 
9/  DGNT,  MICT  estimate  as  of  February  1977. 
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change/growth,  primarily  as  a  result  of  government  plans  and  actions  to 
eliminate  flour  imports  by  January  1,  1978,  provide  closer  regulation  of  the 
wheat  and  wheat  food  industries  and  to  reduce  foreign  exchange  use  for  purchase 
of  wheat  and  wheat  flour  by  substituting  domestic  crops  (quinoa,  corn,  soy,  rice, 

etc.)  for  part  of  the  wheat  flour.    The  fact  that  Argentina  ts  In  the  process  of 
reducing/eliminating  the  subsidy  on  domestically  milled  flour  should  be  of 
substantial  benefit  to  the  Bolivian  program.    There  appears  to  be  some  under- 
standing between  the  GOB  and  the  milling  industry  on  these  matters  and  the 
milling  industry  is  increasing  its  capacity  to  compensate  for  planned  phase-out 
of  wheat  flour  imports.    Table  13  gives  the  location  and  capacity  of  the  12 
large  commercial  mills  in  Bolivia  and  planned  expansion  for  1977  at  three  of 
the  mills.    Plans  for  expansion  at  the  other  mills  were  not  obtained. 


Table  13 

Bolivian  Wheat  Flour  Mills  and  Their  Capacities- 


Mill  Location 


Name 


Capacity,  MT  of  Wheat/day 
Current         Planned,  Dec. 1977 


La  Paz  ) 

Oruro  )  Bedoya 

Santa  Cruz  )  family 

La  Paz 

Cochabamba 


SI  MCA 

CICO 

MODELO 

Cia  Molinera 

Cia  Mol inera 

Progresso 

Ferrarigetsi 

San  Luis 

IMBA 

SIDS 

Rocamador 
Chapaco 


75  100 
50  180 
100  (modern)  150 


90 
50 


La  Paz 
Oruro 


20  Internal  Needs  only 


Cochabamba 
Cochabamba 


Sucre 
Potosi 
Tari ja 


120 
40 
10 
10 
35 
20 


12 


a/  Source:  Personnel  at  SIMCA  Milling  Co.,  La  Paz. 
bj  Equivalent  to  161,200  MT/year;  5-day  work  week. 
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Sources  in  the  DGNT,  MKT  (Agency  for  Standards  and  Technology,  Ministry  of 
Industry,  Comnerce  and  Tourism)  indicated  that  it  is  planned  to  expand  milling 
capacity  to  182,000  MT  by  the  end  of  1977. 

Pfost  and  Niernberger  (1973)  described  the  Bolivian  milling  industry  as 
technologically  old  but  serviceable  and  at  the  time  80%  utilized.    There  is  a 
Milling  Industry  Association  (ADIM);  its  headquarters  are  at  1323  Comacho 
Avenida,  La  Paz;  Mr.  Bedoya,  President. 

Wheat  is  also  processed  on  the  farm,  in  the  homes  and  in  small  businesses. 
Since  only  about  10,000  MT— '^of  the  domestically  produced  wheat  reaches  the  12 
large  mills,  an  estimate  of  this  "auto-consumption"  can  be  made  by  subtracting 
the  10,000  MT  from  the  domestic  production.    In  1975,  then,  the  estimate  for 
auto-consumption  is  59,000  MT. 

Evidently,  the  types  of  wheat  imported  have  varied  dramatically  from  low 
protein  French  wheats  to  high  protein  hard  wheats  from  the  United  States. 
Major  wheat  purchases  are  completed  on  about  a  three  month  cycle  and  since 
there  is  little  blending,  the  quality  of  flour  produced  can  change  quite 
abruptly  as  the  source  of  wheat  supply  changes.    A  large  percentage  of  domestic 
wheat  is  "blando"  (soft)  and  requires  blending  to  make  suitable  bread  flour. 

A  1975  GOB  decree  requires  the  addition  of  5%  quinoa  flour  to  all  wheat 
flour  but  only  one  mill,  Ferrarigetsi ,  in  Oruro,  has  so  far  adopted  this  practice. 
The  reasons  relate  to  availability  of  quinoa,  lack  of  processing  capability  to 
make  quinoa  flour,  and  cost,  to  include  transportation  costs  to  mills  at  locations 
other  than  in  the  major  quinoa  growing  area  around  Oruro.    The  Ferrarigetsi 
process  at  Oruro  for  making  quinoa  flour  was  described  by  personnel  at  SIMCA. 
The  process  was  said  to  involve  direct  flaming  of  the  quinoa  seed  followed  by 

10/  DGNT,  MICT  estimate. 
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peeling/milling.    The  flaming  treatment  evidently  makes  the  seed  coat  and 

saponin  containing  sticky  matrix  below  the  seed  coat  dry  and  brittle  thus 

easier  to  remove.    Patents  were  said  to  be  involved  in  the  process. 

The  official  wheat  flour  extraction  rate  is  72%  though  the  ash  content 

of  some  flours  (0.55-0.60%)  suggest  they  may  be  on  the  order  of  78  or  80% 

extraction  or  that  mills  or  the  milling  process  are  not  optimized.    Also,  if  the 

5%  required  quinoa  flour  (ash  content  approximately  2.5%)  is  added,  this  would 

raise  a  0.5%  ash  flour  to  0.6%  ash.    Personnel  at  SIMCA  Milling  Co.  gave  the 

products  produced  at  SIMCA  as: 

72%  extraction  flour 
1-3%  segundo  flour  (0.55%  ash) 

5%  Harinilla  (red  dog,  1.8%  ash;  some  is  sold  for  dog  food) 
20%  bran 

0.5%  germ  (Santa  Cruz  plant  only:  MODELO) 

In  Bolivia,  the  avoirdupois  pound  (453.6  grams)  is  used  as  the  measure  of  flour 

but  the  Spanish  pound  (460  grams)  is  used  for  millfeeds.    SIMCA  uses  an  ozone 

bleach  (maturing  agent)  on  their  flour  and  will  add  other  oxidants  (European 

source,  not  bromate)  if  necessary  to  improve  quality.    There  is  no  enrichment. 

All  flour  is  bagged  in  100  lb.  capacity  cotton  sacks. 

GOB  specifications  for  wheat  flour  were  developed  by  a  joint  committee 

of  the  DGNT,  MICT;  ADIM  (Millers'  Association);  and  the  Bakers  Union: 

Requirement  Minimum  Maximum 

%  % 


14 

10 

0.6 

0.13 

0.3 

28 
9 


Moi sture 
Protein  (Nx5.7) 
Ash 

Fat  Acidity  expressed  as  H^SO 
Crude  Fiber 
Gluten:  wet 
dry 
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The  DGNT  is  building  up  its  cereals  laboratory  in  order  to  improve  its 
ability  to  monitor  and  regulate  the  quality  of  wheat  flour  and  other  cereal 
products.    Additionally,  the  facilities  will  provide  a  GOB  capability  for 
R&D  on  composite  flours.    Equipment  on  hand  includes  modern  balances,  muffle 
oven,  vacuum  oven,  spectrophotometer,  centrifuge,  microscopes,  microbiological 
equipment,  including  an  incubating  oven,  and  a  central  chemical/glassware 
storeroom.    Test  baking  is  carried  out  and  capabilities  will  be  enhanced  when 
the  ordered  Farinograph,  Extensograph,  Amylograph  and  Brabender  Jr.  flour  mill 
arrive. 

The  DGNT  is  considering  and  exploring  a  number  of  possible  innovations 
in  the  wheat  foods  and  cereals  area.    For  example,  the  Department  of  Technology 
of  the  DGNT  has  prepared  (November  1976)  a  project  outline  on  composite  flours. 
In  discussions  with  members  of  the  DGNT,  interest  was  indicated  in  the 
possibility  of  making  available  flours  of  different  extraction  rates,  e.g., 
75,  80  and  83%. 
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Status  of  the  Baking  Industry 


The  baking  industry  of  Bolivia  can  best  be  described  as  one  of  small- 
scale  artisans.    The  MICT  licenses  bakers  under  a  handicraft  category. 
Handmade  bread  is  estimated  at  90%  of  the  total.    There  is  a  Baker's  Associa- 
tion (more  a  union)  with  headquarters  on  Sagarnaga  Street  in  La  Paz. 

The  basic  bread  process  involves  the  following:  combine  yeast  and 
water,  add  sugar,  flour  and  salt,  hand  work  to  a  dough,  ferment  2  hours  near 
the  oven,  form  dough  pieces,  variable  proof,  and  finally  bake.    The  common 
bread  piece  is  60  grams  and  the  GOB  fixed  price  is  $bs,  0,5  (U,S.  2.5i^}. 
The  typical  bread  formula  is: 


Standard  Brands  of  La  Paz  has  both  compressed  yeast  and  dry  yeast.  In  Santa 
Cruz,  only  dry  yeast  was  said  to  be  available. 

Industria  Unidas  El  Progresso,  La  Paz,  is  an  integrated  miller,  baker 
and  pasta  manufacturer.  The  company  uses  7.5  MT  of  flour  each  day  for  bread 
production.  A  small  quantity  of  crackers  and  biscuits  (150  Kg/day)  are  also 
produced. 


Industria  Unidas  El  Progresso,  La  Paz,  produces  5  MT/day  of  pasta  with 
capacity  to  produce  7.5  MT/day  more.    SIMCA  and  Ferrarigetsi  Milling  companies 
also  produce  pastas.    The  total  number  of  pasta  manufacturers  was  not  determined. 


Ingredient 


Quantity  in  Kg. 


Bread  Flour 
Compressed  Yeast 


46.0 
0.5 
1.0 
0.7 

28.0 


Sugar 

Salt 

Water 


Status  of  the  Pasta  Industry 
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Evidently,  the  pasta  industry  is  quite  competitive  as  indicated  by  the  under- 
utilization  of  capacity  at  Progresso. 

At  Progresso,  both  long  goods  and  short  goods  are  produced  using  modern 
equipment  from  Brazil,  Argentina  and  Europe.    All  products  are  made  using  100% 
wheat  flour  but  no  durum.    No  enrichment  is  used.    Yellow  food  color  imported 
from  the  U.S.  is  used  in  some  products. 


Appendix  B-1 


43 

COMPOSITE  FLOURS 
Composite  Flour  Experience  in  Bolivia 

The  concepts  of  protein  fortified  wheat  flour  and  other  composite 
flours  are  not  new  in  Bolivia.    Contec,  a  private  consulting  firm  in  Santa 
Cruz  was  hired  in  1975  by  the  Commite  Obras  Publica  de  Santa  Cruz  (Regional 
Development  Corporation  in  the  public  sector)  to  evaluate  the  feasibility  of 
such  products  for  the  Santa  Cruz  Department  and  for  Bolivia.    Contec  in  turn 
brought  in  composite  flour  experts  from  Colombia.    Contec  concluded  that  a 
number  of  products  were  technically  feasible.  These  included  a  12%  rice- 
6%  soy-  82%  wheat  flour  pasta;  pasta  extended  with  precooked  corn  flour;  and 
6  and  12%  soy  fortified  breads.    Contec  has  submitted  a  report  and  proposal 
for  further  development  of  composite  flours  to  the  Commite.    Mr.  Tomas  Tirado 
Kruger  of  Contec  suggested  that  composite  flour  pastas  will  be  adopted  because 
they  are  economical. 

Mr.  Pedro  Bleyer,  Nutrinal -Maisoy  Companies,  Santa  Cruz,  has  supplied 
1  MT  of  a  15%  soy-85%  corn  extrusion  cooked  product  to  a  local  Santa  Cruz 
pasta  manufacturer  for  evaluation  in  pastas. 

The  GOB'S  decreed  use  of  5%  quinoa  in  wheat  flour  is  another  example  of 
the  country's  experience  with  composite  flours.    Ing.  H.  Gandarillas,  MACA, 
has  studied  10,  20  and  30%  additions  of  sweet  quinoa  flour  in  bread.  Addition 
of  10%  quinoa  was  not  detectable  and  the  bread  had  improved  keeping  quality. 

Composite  flours  apparently  also  are  produced  in  Bolivian  homes.  It 
has  been  said  that  families  in  the  valles    have  often  made  wheat-corn  composite 
flour  for  home  bread  production. 
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However,  successful  experimentation  and  local  or  regional  food  habits 
do  not  necessarily  mean  that  they  can  be  transferred  across  the  board  to  a 
broad  national  program.    In  particular,  the  adequacy  of  domestic  crops  under 
consideration  and  their  appropriate  processing,  transportation,  and  blending 
into  the  wheat  flour  will  need  to  be  evaluated  carefully.    Other  critical 
aspects  to  be  considered  are  the  adaptability  of  the  composite  flour  to  the 
manufacture  of  all  the  traditional  wheat  foods,  acceptability  and  compatibility 
with  GOB  political,  economic,  nutritional  and  agricultural  policies. 

Le  Baron  (1977)  has  analyzed  the  economics  of  using  rice  and  soy  in  a 
composite  flour  program  in  Bolivia  and  concluded  that  the  benefit/cost  ratio 
was  on  the  order  of  0.7  -  0.8  for  substituting  6  to  25%  of  either  soy  or  rice 
for  imported  flour.    These  negative  indications,  however,  do  not  place  a  value 
on  any  nutritional  benefits  that  might  be  gained,  of  the  value  of  providing  a 
market  for  an  otherwise  wasted  or  downgraded  commodity,  of  the  value  of 
foreign  exchange  savings,  or  of  stimulating  domestic  agricultural  production 
and  incomes.    The  basic  price  considerations  in  the  calculations  were  13.2(t/lb. 
for  rice  flour  produced  at  the  wheat  flour  mill  in  La  Paz,  11.3(t/lb.  for  food 
grade  defatted  soy  flour  delivered  at  the  flour  mill,  and  8.7(t/lb.  for  imported 
wheat  flour  delivered  at  the  mill.    These  prices  include  normal  profit  margins 
to  the  indicated  point  in  the  marketing  system.    The  potential  for  rice,  corn 
and  soy  as  wheat  extenders  is  discussed  further  later  in  this  document. 
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Protein  Fortificants 

Oilseed  crops  in  Bolivia  include  cottonseed,  peanuts,  and  some  soy- 
beans.   There  is  also  minor  production  and/or  experimentation  with  sunflower 
and  sesame.    All  of  these  oilseeds  are  theoretically  sources  of  protein  for 
fortification  of  wheat  foods.    Because  of  the  time  constraints  for  fulfilling 
the  requirements  of  the  WRRC/AID  wheat  fortification  contract  (April  1979), 
the  lack  of  availability  of  a  significant  domestic  supply  of  most  of  these 
oilseeds  in  the  near  future,  and  the  limited  amount  of  developmental  work 
that  has  been  done  on  some  of  these  oilseeds  for  producing  protein  for  human 
consumption,  only  soybeans  will  be  given  consideration  in  this  report. 

The  demand  for  fats  and  oils  continues  to  increase  in  Bolivia  with  the 
estimated  demand  for  vegetable  oils  in  1977  rising  to  over  10.5  million  liters 
(MACA,  unpublished).    The  government  is  committed  to  a  policy  of  becoming 
self-sufficient  in  vegetable  oils  and  producing  an  exportable  surplus  initially 
through  reliance  on  imports  of  part  of  the  oilseed  requirements,  and  eventually 
through  local  production  of  all  oilseed  needs.    The  five-year  agriculture  plan, 
1976-80,  calls  for  encouragement  of  local  production  of  oilseeds,  including 
soybeans,  through  research,  extension,  and  farm  credit  programs. 
Soybeans 

According  to  government  reports,  there  are  many  areas  within  the  country 
with  appropriate  ecologic  conditions  to  support  a  large  soybean  production. 
Soybean  production  did  not  begin  seriously  until  1969-70.    Since  that  time, 
soybeans  reportedly  have  not  been  as  profitable  as  cotton,  particularly  as  a 
small-farm  crop  and,  therefore,  production  has  been  limited.    With  the  help  of 
government  supported  research  and  credit  programs  and  programs  to  bring  large 
new  tracts  of  land  under  irrigation  in  the  area  of  Villamontes  near  the 
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Argentine  border,  production  of  soybeans,  along  with  other  oilseeds,  is 
expected  to  increase.    Problems  with  getting  an  adequate  supply  of  the 
required  hand  labor  for  cotton  production  in  these  areas  -  most  of  which  must 
come  from  the  Altiplano  -  also  will  tend  to  favor  production  of  soybeans  which 
can  be  planted  and  harvested  mechanically. 

Bolivia  already  has  the  oilseed  processing  capacity  to  produce  several 
times  the  domestic  requirements  for  vegetable  oils.  •  There  are  two  large  mociern 
solvent  extraction  plants  on  stream,  plus  five  smaller  plants,  all  but  one  of 
which  are  expeller  plants.    One  of  the  large  modern  plants  (FACSA),  located  in 
Villamontes,  is  owned  and  operated  by  a  government  agency  (C^orporacion 
B^oliviana  de  Fomento).    This  plant  has  a  processing  capacity  of  300  MT  of 
oilseeds  per  da^^     It  would  require  modification  and  some  new  equipment 
in  order  to  have  a  food-grade  soy  flour  capability.  The  Other  large 

modern  plant,  located  in  Santa  Cruz,  is  a  private  corporation  (_Sociedad 
Aceitera  del  O^riente).    It  has  a  processing  capacity  of  ZOO  MT  per  day  and 
with  some  process  modification  and  additional  equipment  could  produce 
defatted  soy  flour  for  human  consumption. 

In  the  past  year,  the  capacity  of  both  of  these  plants  has  been  grossly 
underutilized  because  of  an  inadequate  supply  of  oilseeds  from  either  domestic 
or  imported  sources.    If  the  government's  agm'cul tural  plans  materialize, 
these  two  plants,  along  with  the  other  smaller  plants  will  have  a  sufficient 
supply  of  oilseeds  to  operate  at  capacity.    At  present,  it  is  uncertain  what 
part  of  this  production  will  be  from  soybeans.    However,  in  order  to  process 
the  quantity  of  defatted  soybean  flour  needed  to  fortify  all  of  the  wheat  flour 
presently  produced  in  Bolivia,  a  relatively  small  part  of  the  capacity  of  one 
of  these  plants  would  suffice. 
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Two  estimates  of  the  quantity  of  defatted  soy  flour  required  to  fortify 
all  of  the  wheat  flour  produced  in  Bolivia,  made  by  persons  in  the  soybean 
processing  industry,  were  10,000  and  15,000  MT  annually.    This  would  be  equiva- 
lent to  17,900  and  26,850  MT  of  soybeans,  respectively,  or  60  and  90  days  of 
operation  per  year  on  soybeans  alone  in  the  CBF  plant.— 

Even  though  69,000  MT  of  wheat  were  produced  domestically  in  1975  and  the 
equivalent  of  another  193,000  MT  of  wheat  were  imported,  about  half  in  the  form 
of  flour,  only  about  110,000  MT  of  wheat  were  milled  in  commercial  mills.    At  a 
flour  extraction  rate  of  about  72  percent,  this  amount  of  wheat  would  result  in 
about  80,000  MT  of  flour.    If  a  6  percent  substitution  of  soy  flour  for  wheat 
flour  were  to  be  made  in  only  this  part  of  the  wheat  flour  supply,  it  would 
require  a  minimum  of  about  5,00Q  MT  of  defatted  soy  flour.    If  the  government's 
program  for  importing  all  wheat  requirements  in  the  form  of  wheat  were  successful, 
and  wheat  flour  were  fortified  with  12%  soy  flour,  a  maximum  of  20,000  MT  of 
defatted  soy  flour  would  be  required  to  fortify  all  wheat  flour  consumed  in 
Bolivia.    The  planned  yearly  capacity  for  food  grade  defatted  soy  at  the  FACSA 
plant  of  the  CBF  at  Villamontes  is  20,000  MT. 

Two  factors  which  will  determine  how  much,  if  any,  soy  flour  will  be  used 

for  fortification  of  wheat  flour  in  Bolivia  are  consumer  acceptance  and  costs  in 

relationship  to  nutritional  improvement.    Consumer  acceptance  can  be  determined 

only  through  consumer  testing.    With  regard  to  costs,  the  Ministry  of  Agriculture 

and  Compesino  Affairs,  in  cooperation  with  the  Consortium  for  international 

Development  (CID),  has  undertaken  studies  of  the  economics  of  substituting  various 

locally  produced  commodities  in  wheat  flour.    A  study  on  soy  flour  substitution 

(LeBaron,  Feb.  1977)  has  already  been  completed.    This  study  estimated  that  soy 

flour  would  cost  U.S.  $11.25  per  100  pounds  compared  with  $8.71  for  Argentine 
flour  landed  in  La  Paz. 

11/  One  ton  of  defatted  soy  flour  requires  1.79  tons  of  whole  soybeans. 
U.S.D.A.,  Econ.  Res.  Serv.    June  1965. 
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At  the  time  of  the  CID  study,  soybean  meal  was  reported  to  be  selling 
at  U.S.  $125  per  MT  f.o.b.  Santa  Cruz  or  $5.68  per  100  lbs.    The  difference 
between  the  price  of  soy  meal  and  the  estimated  price  of  soy  flour  in  the 
CID  study  is  accounted  for  by  the  additional  processing  costs,  the  reduced 
value  of  that  part  of  the  soy  meal  that  is  a  byproduct  of  the  process,  and 
the  freight  costs  from  the  factory  in  Santa  Cruz  to  La  Paz.    Since  the  price 
of  soy  meal  is  not  fixed  in  Bolivia,  it  would  be  assumed  to  fluctuate  with 
world  market  prices.    However,  there  reportedly  is  little  local  demand  for 
oilseed  meals  in  Bolivia  because  cattle  are  mostly  grass  fed.    If  this 
situation  continues,  as  oil  extraction  expands  in  Bolivia,  meal  prices  would 
tend  to  fall.    This  situation  plus  fluctuating  world  market  prices  for  wheat 
would  result  in  situations  when  the  price  for  soy  flour  could  be  lower  than 
wheat  flour.    In  addition,  the  marginal  costs  allocated  to  the  production  of 
soy  flour  in  a  factory  built  primarily  for  oil  extraction  is  a  policy  decision 
based  on  a  number  of  considerations  and,  therefore,  could  be  lower  than  the 
estimate  in  the  CID  report.    These  factors  require  further  evaluation  before 
it  can  be  determined  that  soy  flour  will  always  cost  more  than  wheat  flour 
in  Bolivia. 
Wheat  Bran 

In  a  country  which  reportedly  extracts  only  72  percent  flour  from  wheat, 

the  remaining  low  cost  bran  fraction  theoretically  provides  an  economically 

12/ 

viable  source  of  Concentrated  Wheat  P_rotein  (CWP) — '  which  can  be  used  for  wheat 
food  fortification  as  well  as  other  uses.    Since  high  extraction  flour  has 
already  been  tried  in  Bolivia  and  reportedly  found  to  be  unacceptable  to 
consumers,  some  government  officials  believe  that  CWP  should  not  be  considered 
for  use  in  a  flour  fortification  program  in  Bolivia.    However,  the  Department 

12/  Also  called  Wheat  P^rotein  Concentrate  (WPC). 
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of  Standards  in  the  Ministry  of  Industry,  Commerce  and  Tourism  is  studying 
a  proposal  to  adopt  standards  for  flour  of  two  or  three  different  levels  of 
extraction  which  would  utilize  part  of  the  available  low-cost  bran  fraction 
and  give  consumers  a  wider  choice  in  the  types  of  wheat  flour  available. 

Carbohydrate  Sources 

Although  in  past  years  Bolivia  has  experienced  some  foreign  trade 
deficits,  because  of  recent  discoveries  of  petroleum  and  gas  deposits  and  large 
export  earnings  from  tin,  the  country's  future  balance  of  payments  situation 
appears  favorable.    Nevertheless,  the  policy  of  the  government  is  to  encourage 
the  production  of  food  crops  for  both  domestic  consumption  and  for  export. 
Since  wheat  is  the  largest  food  import  and  since  the  growth  in  domestic 
production  of  wheat  seems  to  have  plateaued,  consideration  could  be 
given  to  the  use  of  low  cost  indigenous  carbohydrate  crops  in  blends  with 
commercial  wheat  flour.    This  could  be  done  either  independently  or  in  conjunc- 
tion with  soy  flour  to  reduce  overall  fortification  costs. 

Several  crops  are  grown  in  Bolivia  which  could  be  used  for  blending 
with  wheat  flour.    Theoretically,  rice,  corn,  sorghum,  potatoes,  yuca,  quinoa, 
and  several  other  minor  crops  could  be  used  for  this  purpose.    Many  of  these 
would  require  considerable  development  work  before  their  use  would  be 
technically  feasible  and  the  production  of  some  would  have  to  be  increased 
substantially  before  an  adequate  supply  could  be  made  available  above  that  now 
being  consumed  directly.    Again,  because  of  the  time  constraints  for  the 
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implementation  of  a  wheat  fortification  program  specified  in  the 
WRRC/AID  contract,  only  rice  and  corn  will  be  evaluated  as  possible  blending 
agents.    Major  criteria  that  need  to  be  considered  in  evaluating  these 
commodities  are  consumer  acceptance  of  the  final  product,  availability  of 
supplies,  nutritional  effects  and  relative  prices.    Some  of  these  factors  are 
discussed  below. 

Rice 

Bolivia  has  been  pursuing  a  policy  of  expanding  acreage  and  production 
of  rice,  especially  in  the  lowland  areas.    Annual  production  has  increased 
steadily  and  Bolivia  has  not  only  achieved  self-sufficiency  in  rice  production 
but  now  has  exportable  surpluses. 

Average  annual  production  of  rice  (rough  basis)  increased  from  61,330  MT 
during  1963-65  to  73,301  MT  in  the  1972-74  period.  According  to  projections  in 
the  Ministry  of  Agriculture's  5-year  plan  for  1976-80,  production  will  increase 
from  87,496  MT  in  1976  to  110,698  MT  in  1980. 

The  balance  between  projected  supplies  and  demand  for  rice  for  1976-80 

are  all  on  the  plus  side.    In  1976  the  difference  between  projected  supply  and 

demand  ranges  from  27,449  to  28,489  MT.    By  1980  this  difference  between  supply 

and  demand  is  projected  to  range  from  38,068  to  41,518  MT  depending  upon  the 

level  of  Internal  demand.  There  are  now  39  rice  mills  in  Bolivia  all  operating 
at  capacity.    The  construction  of  additional  mills  is  planned  as  production  expa 

The  difference  between  supply  and  demand  for  rice  is  expected  to  be  an 
exportable  "surplus."    Part  of  it  could  be  used  to  decrease  wheat  imports  by 
producing  rice  flour  to  blend  with  wheat  flour.    Whether  or  not  it  is  feasible 
to  use  rice  for  this  purpose  will  depend  upon  comparative  prices  for  wheat 
and  rice  flour. 
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The  CID  study,  referred  to  previously,  (LeBaron,    Feb.  1977),  estimated 
that  the  cost  of  rice  flour  in  La  Paz  would  be  U.S.  $13.21  per  100  pounds, 
based  on  the  government  price  for  broken  rice  which,  at  the  time  of  the  study, 
was  reported  to  be  about  U.S.  $11.00  per  100  pounds  delivered  to  La  Paz.  At 
this  price,  the  use  of  rice  flour  for  blending  with  wheat  flour  would  not  be 
feasible.    The  advantages  of  rice  for  this  purpose,  however,  are  that  its 
production  and  marketing  are  strongly  supported  by  the  government  and  its 
production  is  expected  to  increase  beyond  domestic  needs  for  direct  consumption. 
Furthermore,  during  the  time  of  tKe  assessment  of  Bolivia,  one  food  processor 
in  Santa  Cruz  reported  that  he  recently  had  been  offered  broken  rice  for  U.S. 
$6.00  per  100  pounds.    Freight  costs  from  Santa  Cruz  to  La  Paz,  according  to 
the  CID  study,  were  U.S.  $1.27  per  100  pounds,  thus,  the  total  price  of  this 
rice  in  La  Paz  would  have  been  U.S.  $7.27  per  100  pounds.    This  compares  to 
U.S.  $8.71  per  100  pounds  for  Argentine  flour  delivered  to  La  Paz  at  the  time 
of  the  CID  study.    For  these  reasons,  the  use  of  rice  for  blending  with  wheat 
flour  should  be  further  evaluated  with  added  consideration  being  given  to  the 
effects  this  use  would  have  on  nutrition  and  on  internal  employment  and  foreign 
exchange  savings. 

Corn 

More  land  is  devoted  to  corn  in  Bolivia  than  to  any  other  cultivated 
crop.    Most  corn  is  grown  on  small  farms  in  a  diversity  of  varieties  over  a 
wide  area  from  Lake  Titicaca  to  Santa  Cruz.    Yields  are  low  but  production  is 
generally  sufficient  to  satisfy  domestic  demand.    About  half  of  all  corn 
produced  is  used  on  the  farms  on  which  it  is  produced  and  the  other  half  enters 
commercial  channels.    Similarly,  about  half  of  the  production  is  used  for  human 
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consumption  and  the  remainder  is  fed  to  livestock.  The  demand  for  corn  is 
increasing  due  to  greater  interest  in  its  use  as  a  livestock  feed  (Foreign 
Agricultural  Service,  1974). 

In  1975  corn  production  was  reported  to  be  330,000  MT  and  opportunities 
exist  for  increasing  production  by  expanding  the  area  under  cultivation  and 
through  adoption  of  new  yield  increasing  technologies.    The  5-year  agricultural 
plan  (1976-80)  calls  for  increased  production  through  continuation  of  work  to 
select  and  introduce  better  yielding  varieties  and  to  strengthen  programs  to 
disseminate  improved  technological  information  to  corn  farmers. 

Corn  may  be  the  most  economically  attractive  commodity  for  wheat 
substitution.    Reportedly,  in  some  of  the  rural  areas  where  corn  is  grown, 
ground  corn  is  regularly  mixed  with  wheat  flour  for  making  bread.    The  price 
of  corn  is  not  regulated  by  the  government  and  a  direct  comparison  of  prices 
indicates  that  substitution  of  corn  for  wheat  could  result  in  cost  savings. 
Two  sources  reported  that  the  price  of  corn  seldom  goes  over  U.S.  $6.00  per 
100  pounds  (personal  interviews).    This  compares  with  U.S.  $6.20  for  Argentine 
wheat  delivered  to  La  Paz,  the  price  used  in  the  CID  study.    Another  source 
reported  that  in  1974  corn  prices  in  Cochabamba  ranged  from  U.S.  $7.00  to  $8.00 
per  100  pounds  compared  with  $10.55  for  Argentine  wheat  at  the  Bolivian  border 
(Foreign  Agricultural  Service,  1974).    If  domestic  corn  is  substituted  for 
imported  wheat  it  also  could  result  in  foreign  exchange  savings  and  increased 
employment  and  income  opportunities  in  the  agricultural  sector  of  Bolivia. 

For  commercial  use  in  composite  flours,  corn  must  be  processed  and  part 
of  the  grain  must  be  removed  for  other  uses.    In  the  United  States  today,  corn 
is  completely  dehulled  and  degermed  to  yield  corn  endosperm  flour  of  bland 
flavor  and  improved  stability.    Corn  oil  is  recovered  from  the  germ  and  the 


Appendix  B-1 


53 

residual  plus  the  hull  is  used  for  animal  feeding.    The  yield  of  corn  endo- 
sperm is  about  60  percent.    The  price  for  corn  millfeed  is  generally  similar 
or  only  slightly  less  than  for  whole  corn,  whereas  oil  is  generally  higher  in 
price. 

Current  corn  flour  processing  capacity  in  Bolivia  is  limited.  In 
addition,  the  general  marketing  structure  for  corn  and  corn  products  is  rudi- 
mentary (Pfost  and  Niernberger,  1973)  and  would  require  substantial  modification 
for  a  large-scale  corn-wheat  flour  blending  program.    This  does  not  mean, 
however,  that  existing  corn  flour  processing  capacity  could  not  be  used  to 
initiate  a  pilot-scale  program.    For  a  larger  scale  program,  new  corn  processing 
facilities  would  have  to  be  constructed  and  the  marketing  structure  for  corn 
modernized. 
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CASE  FOR  A  WHEAT  FLOUR  FORTIFICATION  PROGRAM  IN  BOLIVIA 
Population  and  Economic  Status 

Bolivia  is  a  landlocked  country  of  ^.6  million  people  (1976  Census) 

with  the  population  growing  at  an  annual  rate  of  about  2.7  percent. 

There  are  four  major  regions  in  the  country  which  are  divided  into 
a  total  of  ten  ecologic  zones.    The  four  regions  are  the  a  1 1  i  p 1 ano  w  i  th 
north,  central,  and  southern  zones;  the  va 1 1 es  wh i ch  is  a  single  zone;  the 

yungas ,  another  zone;  and  the  oriente  which  is  divided  into  five  zones. 

About  kl  percent  of  Bolivia's  population  reside  in  the  north  and 
central  altiplano  on  about  9.2  percent  of  the  land  area.    Another  35  percent 
of  the  people  reside  in  the  valles  on  about  13.1  percent  of  the  land  area. 
The  remaining  23  percent  of  the  population  is  widely  scattered  over  77.7 
percent  of  the  land  and  would  be  difficult  and  costly  to  reach  in  any  kind 
of  nutrition  improvment  program. 

The  rural  population  is  70  percent  of  the  total.     Over  three-quarters 
of  these  live  in  the  most  densely  populated  altiplano  and  valles  regions. 

Average  per  capita  GNP  in  Bolivia  is  equal  to  U.S.  $203  and  growing  at 

3.5  percent  per  year  (1973). 

The  general  cost  of  living  in  Bolivia  has  been  rising  steadily  over  the 
past  several  years  and  food  prices  especially,  have  increased  sharply. 

Since  1950,  Bolivia  has  faced  a  chronic  balance  of  payments  problem. 
In  recent  years,  the  situation  has  been  more  favorable  as  a  result  of  in- 
creased petroleum  and  mineral  prices  and  recent  new  discoveries  of  petroleum. 
Historically,  agricultural    imports  -  especially  food  -  have  contributed 
significantly  to  the  import  bill,  with  wheat  and  flour  representing  the 
largest  share. 
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Agri  cul ture 

Although  agriculture  is  the  main  source  of  employment,  a  major 
source  of  domestic  income,  and  a  large  export  earner,  there  is  considerable 
underemployment  in  the  agriculture  sector,  especially  among  the  small 
farmers  of  the  altiplano  and  valles.    This  has  resulted  in  an  outmigration 
from  these  areas  to  urban  areas  where  these  rural  migrants  generally  join 
the  ranks  of  the  unemployed.     Because  of  the  limited  capacity  of  the  urban 

areas  to  absorb  these  migrants,  the  government  is  attempting  to  expand 
agricultural  employment  opportunities  and  to  encourage  migration  to  areas 
which  have  the  greatest  potential  for  agricultural  development  but  which  are 
now  the  least  populated.     increasing  production  and  use  of  local  crops  that 
could  be  substituted  for  part  of  the  large  imports  of  wheat  would  assist  in 
this  effort.     For  several  years,  the  GOB  and  USAID  cooperated  in  a  project 

to  attempt  to  increase  wheat  production,  but  generally  this  effort  has  met 
with  little  success.    Attempts  are  also  being  made  to  increase  production 
of  other  grains  and  soybeans  and  there  have  been  some  successes. 

In  1976,  the  GOB  published  a  five-year  Agricultural  Plan,  some  of 
the  objectives  of  which  are  to  assist  in  increasing  internal  production 
of  agricultural  commodities,  especially  by  small  farmers;  to  increase  self- 
sufficiency  of  the  food  supply;  to  move  toward  equal  development  of  all 
regions;  and  to  reduce  underemployment  and  make  better  use  of  natural  resources. 

Nut ri  t ion 

On  the  basis  of  gross  food  balance  data,  Bolivia  appears  to  be  meeting 
its  effective  demand  for  food.     However,   infant  mortality  is  estimated  by  some 
T-  sources  to  be  as  high  as  250/1,000  live  births.     Nutrition  and  public  health 
problems  seem  to  be  the  result  of  inadequate  incomes,  cultural  beliefs  and 
practices  regarding  food,  lack  of  effective  food  distribution  channels  in 
some  areas,  poor  sanitation,  and  a  lack  of  effective  public  health  measures. 
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Information  from  the  GOB  Department  of  Nutrition  indicates  that  the 
most  seriously  deficient  groups  with  regard  to  PCM,  in  order  of  importance, 
are  first,  children  up  to  5  years  old,  second,  pregnant  women  and  nursing 
mothers,  and  third,  school  children.     Geographically,  the  most  nutritionally 
vulnerable  groups  are  the  rural  population  and  the  urban  poor.     Based  on 
1968-72  data    52  percent  of  the  children    up  to  5  years  old,  in  La  Paz, suffer 
from  grades  I,  II,   Ml  PCM.     For  the  other  parts  of  the  altiplano,  this  per- 
centage is  42,  for  the  valles  it  is  48,  and  for  the  lowlands  28  percent.  There 
is  some  disagreement  as  to  whether  protein  or  calories  are  most  limiting. 

The  areas  with  the  most  highly  concentrated  populations  are  where  the 
most  serious  PCM  problems  are  and,  therefore,  would  be  the  easiest  to  reach 
with  a  wheat  fortification  program. 

Information  on    vitamin  and  mineral  adequacy  is  scanty.  Iodine 
deficiency  has  been  determined  but  is  expected  to  be  corrected  by  the  recent 
installation  by  UNICEF  of  a  salt  iodization  plant  at  a  cooperative  salt  mine 
in  Potosi  which  supplies  90  percent  of  all  salt  in  Bolivia. 

In  1976,  the  GOB  published  a  five-year  National  Food  and  Nutrition  Plan. 
The  general  goals  of  the  plan  indicate  a  commitment  to  meet  the  basic  food 
needs  of  the  people,  to  increase  production  of  local  foodstuffs,  and  to  decrease 
the  incidence  of  nutritional  deficiencies  such  as  PCM.    A  specific  goal  is  to 
reduce  by  20  percent  the  total  protein  and  energy  requirements  currently  met 
by  imported  foods. 

There  are  currently  some  nutrition  improvement  programs  in  operation 
which  reach  a  limited  number  of  those  in  need.    Some  of  these  are  nutrition 
education  programs,  some  are  donated  foods  programs,  and  some  sell  food  at 
subsidized  prices  or  provide  food  for  work.    Most  of  these  attempt  to  reach 
the  poorest  of  the  poor  but  their  effectiveness  is  questionable  because  of 
poor  planning,  lack  of  coordination  and  under  funding. 
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A  nutrition  Coordinating  Group  was  formally  organized  in  December  I976 
in  the  Ministry  of  Planning  and  Coordination.     An  initial   loan  of  $500,000 
has  been  provided  by  USAID  to  assist  in  the  establishment  and  guidance  of 
this  group  which  is  charged  with  coordinating  all  nutrition  plans  and  activities. 
Both  USAID  and  the  UN  will  have  some  input  in  advising  this  group  through  the 
Interagency  for  the  Development  of  Food  and  Nutrition  Policies.     The  projected 
activities  are  the  gathering  of  census  and  agricultural  data  relating  to 
nutritioni  implementation  of  one  aspect  of  a  nutrition  improvement  program 
as  a  training  measure  (e.g.,  nutrition  education  via  mass  media);  and  program 
development  studies   (e.g.,  evaluation  of  a  planned  program  of  milk  distribution). 

This  group's  support  would  be  essential  for  getting  government  approval 
to  implement  a  wheat  fortification  program  in  Bolivia. 

Consumption  of  Wheat  Foods 

Reports  from  a  number  of  sources  indicate  that  wheat  consumption, 
especially  in  the  form  of  bread,  is  important  throughout  the  country  and  for 

all   income  groups.    A  recent  Household  Economic  Survey  apparently  confirms  this, 
although  at  the  time  of  our  visit  data  from  this  survey  were  not  available. 
Data  from  an  earlier  (1972)  study  indicate  that  although  there  is  widespread 
consumption  of  wheat  foods  throughout  the  country,  the  consumption  of  all 
wheat  products  is  positively  correlated  with  income.     In  the  same  study,  it 
was  found  that  in  rural  areas  more  of  the  households  purchased  rice  in  a  given 
time  period  than  either  flour,  bread,  or  noodles,  but  quantities  were  not 
specified.     Other  data  from  the  study  indicate  that  commercially  produced 
bread  is  the  most  popular  form  of  wheat  food.     Reportedly,   infants  are  most 
^  of ten  weaned  on  bread  soaked  in  coffee  to  soften  it. 

Average  per  capita  use  of  wheat  is  around  1 10  pounds  per  year,  mostly 
in  the  form  of  commercially  made  bread.     Most  bread  is  made  from  72  percent 
extraction  flour  and  in  most  regions  there  is  reportedly  a  preference  for  white 
bread . 
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Wheat  Food  Industries 

Although  about  60,000  M.T.  of  wheat  are  produced  each  year,  only  about 
10,000  M.T.  enter     into  commercial  milling  channels.     Because  of  the  large 
per  capita  consumption  of  wheat  foods,  the  equivalent  of  200,000-plus  M.T. 
of  wheat  is  imported  annually.    About  half  of  this  is  imported  in  the  form 
of  wheat  and  the  other  half  in  the  form  of  flour. 

The  commercial  wheat  milling  industry  consists  of  12  mills  widely 
scattered  throughout  the  country,  especially  in  the  most  densely  populated 
areas.     These  mills  have  milling  capacities  ranging  from  10  to  120  H.T. 
of  wheat  per  day,  with  a  total  annual  milling  capacity  of  14^,000  M.T.  Only 
about  75  percent  of  the  milling  capacity  is  utilized  because,  although  the 
government  controls  imports  by  issuing  import  licenses  to  millers,   it  is 
usually  more  profitable  to  import  flour  than  wheat;  therefore,  much  contra- 
band flour  comes  into  Bolivia  from  Argentina.     The  GOB  is  attempting  to 
reduce,  and  eventually  eliminate,  flour  imports  by  more  control  and  surveillance, 
and  by  encouraging  the  milling  industry  to  increase  the  capacity  of  existing 
mills. 

Flour  from  the  mills  is  sold  to  Tienda  operators  who  in  turn  sell  to 
bakers,  noodle  makers  or  to  the  retail   trade  for  household  use. 

The  baking  industry  of  Bolivia  can  best  be  described  as  one  of  small- 
scale  artisans.     The  Ministry  of  Industry  licenses  bakers  under  a  handicraft 
category.     Handmade  bread  is  estimated  to  be  90  percent  of  the  total.  The 
common  bread  piece  is  60  grams  and  the  fixed  price  is  bs .  $.60  (about  U.S. 
3.0  cents).     Because  price  is  the  major  determinant  in  purchasing  imported 
^  wheat,  and  little  or  no  blending  is  done,  there  is  a  wide  variation  in  the 
quality  of  flour  (protein  content  may  vary  from  9  to  ]k  percent).     Under  these 
conditions,  bakers  presumably  are  accustomed  to  a  wide  range  of  performance 
characteristics  for  bread  doughs  and,  therefore,  could  probably  adjust  to  any 
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baking  performance  effects  that  may  result  by  addition  of  fortificants  or 
extenders  to  wheat  flour. 

Potential  for  Locally  Available  Fortificants  and  Extenders 
Bolivia  is  already  engaged  in,  or  studying  the  feasibility  of  extending 
wheat  flour  with  locally  produced  crops.     Legislation  has  been  passed  requiring 
the  addition  of  5  percent  quinoa  flour  to  wheat  flour.     This  law  is  not  en- 
forced, however,  because  there  is  inadequate  production  of  quinoa  or  of 

quinoa  flour  to  accomplish  it  in  more  than  a  small  part  of  the  flour.  In 
addition,  the  free  market  price  of  quinoa  in  Peru  is  higher  than  the  fixed 
price  in  Bolivia,  therefore,  large  quantities  of  quinoa  are  illegally 
exported  to  Peru.     Because  quinoa  is  grown  by  small   farmers  on  the  altiplano 
and  it  is  government  policy  to  assist  in  the  equal  development  of  all  regions 
of  the  country,  there  is  considerable  interest  by  some  government  officials 
in  production  and  processing  research  and  programs  that  would  stimulate 
quinoa  production  and  use. 

The  Ministry  of  Agriculture  has  been  charged  by  the  Ministry  of 
Planning  to  study  other  possibilities  for  wheat  substitution.     The  Ministry 
of  Agriculture,   in  cooperation  with  the  Consortium  for  International  Develop- 
ment (C.I.D.),  has  undertaken  studies  of  the  economics  of  substituting  various 
locally  produced  commodities  in  wheat  flour.     Already  completed  are  studies 
on  soy  and  rice.     Studies  on  maize,  yuca,  potatoes,  and  other  less  important 
crops  are  being  planned. 

Of  greatest  interest  to  our  program  is  the  potential   for  soybean 
production  and  processing  in  Bolivia.    There  are  two  large  modern  solvent 
*  extraction  oilseed  processing  plants  in  Bolivia.     One  reportedly  has  the  capa- 
bility of  producing      food  grade  defatted  soy  flour  and  the  other  could  make 
food  grade  soy  flour  by  installing  additional  equipment.     Both  plants  have 
been  operating  at  far  less  than  capacity  and  largely  on  imported  oilseeds. 
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A  local  supply  of  soybeans  for  one  of  the  plants  (C.B.F.)  near  the  Argentine 
border  awaits  the  development  of  an  irrigation  system  for  producing  the  crop. 
In  the  meantime,  plans  are  to  operate  on  soybeans  imported  from  Argentina. 
The  other  plant  (S.A.O.),  located  in  the  Santa  Cruz  area,  claims  that  there 
are  90,000  acres  of  unused  land  in  the  Santa  Cruz  area  suitable  for  soybeans 
as  well  as  other  crops,  but  the  land  remains  unplanted  because  of  inadequate 
availability  of  financing  to  farmers. 

Although  there  will  be  some  soybeans  processed  in  both  of  these  plants, 

either  locally  produced  or  imported,  they  reportedly  will  never  operate  at 
capacity  on  locally  produced  soybeans.     The  reason  is  that  the  return  to  the 
farmer  for  other  crops  that  can  be  grown  on  the  same  land,  especially  cotton, 
is  greater  than  for  soybeans. 

With  regard  to  the  price  of  soy  flour,  as  compared  to  wheat  flour,  the 
study  by  the  C.I.D.  showed  that  soy  flour  would  cost  U.S.  $11.25  per  100  lbs. 
compared  with  U.S.  $8.69  for  Argentine  flour  delivered  to  La  Paz.  This  study 
is  based  on  static  prices  and  a  number  of  assumptions  which  may  or  may  not  be 
valid.  In  February  1977,  for  example,  the  price  of  Argentine  flour  in  La  Paz 
was  about  U.S.  $11.00  per  100  lbs.,  but  no  price  quotations  were  available  for 
soy  flour. 

Some  locally  grown  commodities  could  be  used  as  wheat  flour  extenders,  in 
conjunction  with  soy  flour,  to  possibly  reduce  the  total  price  of  the  composite 
flour.     Most  of  these  crops  would  require  considerable  development  work  and/or 
production  increases  before  their  use  would  be  feasible.    Two  possible  ex- 
ceptions to  this  are  rice  and  corn.      Because  of  the  time  constraints  of  our 
^project,  only  these  two  will  be  given  consideration. 

The  production  of  both  rice  and  corn  can  be  increased  to  meet  the  demand 
and  government  programs  are  aimed  at  increasing  production  of  these  crops. 
The  C.I.D.  study  estimated  that  the  cost  of  rice  flour  in  La  Paz 
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would  be  U.S.  $13.21  cwt.  based  on  the  government  price  for  broken  rice. 
At  this  price,   it  would  not  seem  that  use  of  rice  flour  would  be  feasible 
as  a  wheat  flour  extender.     The  advantage  of  rice  as  a  possible  flour  ex- 
tender, however,   is  that  its  production  and  marketing  are  strongly  backed 
by  the  government  and  its  production  is  very  stable;  therefore,   its  supply 
would  be  reliable  for  a  fixed  formulation  composite  flour.     Its  use  for 
this  purpose,  therefore,  should  be  further  evaluated  with  consideration  being 
given  to  its  effects  on  internal  employment  and  foreign  exchange  savings, 
as  we  1  1  as  i  ts  cos  t . 

Corn  may  be  the  most  economically  attractive  commodity  for  wheat 
substitution  and,  reportedly,   in  some  of  the  rural  areas  of  Bolivia  where  it 
is  grown,  corn  flour  is  regularly  mixed  with  wheat  flour  for  making  bread. 
The  maximum  price  for  corn  in  Bolivia  is  seldom  over  U.S.  $6.00  per  cwt.  This 

compares  with  $7.20  for  wheat  at  the  Argentine  border  and  about  $11.00  for 
rice  which  were  the  prices  used  in  the  C.I.D.  study.     If  processing  costs  for 
corn  were  not  more  than  for  wheat,   it  could  be  used  in  a  composite 
flour  program,  along  with  soy,  to  reduce  overall  costs. 

Another  locally  available  protein  source  that  should  be  mentioned  is 
wheat  bran.     Since  72  percent  of  the  wheat  is  extracted  for  flour,  the 
remaining  low  cost  bran  fraction  provides  an  economically  viable  source  of 
concentrated  wheat  protein.     The  only  question  with  regard  to  the  use  of  CWP 
is  consumer  acceptance.     Since  high  extraction  flour  has  already  been  tried 
and  found  to  be  generally  not  acceptable,  some  Bolivian  officials  believe  that 
CWP  cannot  be  considered  in  a  flour  fortification  program  in  Bolivia.  This 
^  is  not  to  say  that  CWP  could  not  be  extracted  for  specialized  end  uses. 
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In-Country  Capability  and  Interest  in  Carrying  Out 
A  Wheat  Fortification  Program 

Capability  and  interest  imply  technical,  financial,  and  political 

considerations.     Since  the  GOB  is  already  pursuing  policies  and  programs 

for  increasing  the  production  of  crops  that  could  be  substituted  for  imported 

wheat,  and  studies  are  underway  on  composite  flours,  it  would  seem  that  any 

possible  political  considerations  to  such  programs  have  already  been  dealt  with. 

The  Norms  and  Technology  Agency  of  the  Ministry  of  Industry  and  Commerce 
is  carrying  out  a  number  of  programs  and  is  planning  others  to  improve  the 
wheat  foods   industry.     One  important  program  is  the  establishment  of  a  quality 
control  program  on  flour.     Stability  of  flour  quality  would  undoubtedly  ease 
the  production  problems  of  bakers  and  thus  enhance  the  success  of  a  flour 
fortification  program.     This  agency  also  has  prepared  a  five-year  plan  on 
composite  flour  development.     It  has  already  acquired  and  trained  technicians 
in  baking  and  composite  flours  and  has  been  equipping  a  cereals  and  baking 
laboratory  to  carry  out  product  development,  testing,  and  technical  control. 

This  agency  would  be  an  appropriate  counterpart  through  which  to  provide  the 
necessary  technical  assistance  for  a  flour  fortification  and  extension  program. 

With  regard  to  financial  considerations,   it  would  seem  that  if  a  flour 
fortification  program  resulted  in  a  higher  direct  cost  that  the  willingness  of 
the  government  to  pay  for  the  higher  cost  would  depend  upon  the  beliefs  of 
policy  makers  concerning  its  cost  effectiveness.     Since  the  country  has  em- 
barked on  a  program  of  nutrition  improvement,  the  primary  consideration  would 
seem  to  be  whether  the  possible  added  cost  of  flour  fortification  was  the  most 
cost  effective  way  of  achieving  the  desired  results.     There  is  no  way  of  second 
guessing  what  that  decision  would  be  without  presenting  a  proposed  plan  of 
action  for  protein  fortification  of  wheat  flour  to  government  policy  makers 
for  their  consideration.     Such  a  proposal  follows: 
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Proposed  Plan  for  Developing  a  Wheat  Flour 
Fortification  Program  in  Bolivia 

Implementation  of  the  following  three-phased  plan  will  depend  upon 

overall  approval  by  appropriate  Bolivian  officials  who  must  also  review 

the  results  at  the  end  of  phase  I  and  11  and  approve  initiation  of  the 

subsequent  phases.  It  is  proposed  that  an  i n tergove rnmen ta 1 /pr i va te  sector 
committee  be  appointed  to  review  the  plan,  suggest  modifications,  and 

present  it  to  the  appropriate  officials  for  approval.  It  is  suggested  that 
the  committee  consist  of  representatives  at  a  policy-making  level  from  at 

least  the  following:     The  Ministries  of  Planning,  Agriculture,  Health,  and 
Industry,  Commerce,  and  Tourism;  the  Millers  Association  (ADIM);  the  Bakers 
Association  (industria  Nacional  Pan i f i cadora) ;  and  a  representative  of  the 
soybean  processing  industry  (perhaps  C.B.F.). 

The  three-phased  plan  will   take  place  over  a  two-year  period. 

PHASE  I.    Work  with,  provide  technical  assistance  to,  and  provide 
minor  financial  assistance  for  purchase  of  necessary  supplies  to  the  Depart 
ment  of  Technology  in  the  Ministry  of  Industry,  Commerce  and  Tourism,  to 
carry  out  laboratory  testing  of  soy  fortification  of  the  flour  used  for 
production  of  the  common  bread  consumed  in  Bolivia.     The  following  elements 
will  be  i ncl uded : 

a.  Collection  of  flour  samples  from  several  Bolivian 

f 1  our  mills. 

b.  Acquisition  of  a  supply  of  soy  flour  from  the  C.B.F. 
oilseed  processing  plant  at  Villamontes.     If  not  available,  U.S.  soy  flour 
will  be  purchased  and  used. 

c.  Test  baking  and  evaluation  of  flour  samples  with  and 
without  dough  conditioners  using  different  levels  of  soy  flour.     If  officia 
believe  it  necessary  to  use  an  extender  to  reduce  overall  formulation  costs 
rice  and/or  corn  flour  also  will  be  acquired  and  used  in  the  tests.  This 


Appendix  B-2 

1  ] 

decision  may  require  further  evaluation  of  costs  of  these  flours.  If  so, 
the  WRRC/AID  economist  will  assist  the  Ministry  of  Agriculture  and  C.I.D. 
in  making  these  estimates. 

d.  Conduct  organoleptic  evaluations  of  test  runs  of  soy 

fortified  bread. 

e.  Select  a  formulation  for  more  extensive  testing  and 

consumer  acceptance  studies. 

PHASE  II.    Work  with,  provide  technical  assistance  to,  and  provide 
minor  financial  assistance  for  purchase  of  necessary  supplies  and  equipment 
to  the  Department  of  Technology,  a  miller,  and  two  bakers  to  produce,  under 

commercial  conditions,  a  small  supply  of  soy  fortified  flour  and  bread  made 

from  this  flour  for  evaluation  and  consumer  testing.     If  a  decision  to  use 

rice  or  corn  flour  was  made  in  phase  I,  this  also  will  be  acquired  and  used  in 

the  formulations.     The  following  elements  will  be  included: 

a.  Obtain  agreement  with  a  miller  to  produce  a  supply  of 
fortified  flour.     The  mill  at  Oruro  already  produces  a  composite  flour  using 
quinoa  flour  and  presumably  has  mixing  equipment  in  place  so  will  be  approached 
first  for  this  purpose. 

b.  Obtain  agreement  from  a  baker  in  Oruro  and  one  in  Santa  Cruz 
to  conduct  test  runs  on  the  fortified  flour. 

c.  Contract  with  a  university  or  a  local  market  research 
firm  to  carry  out  consumer  acceptance  tests  on  the  test  runs. 

d.  When  elements  a,  b,  and  c  are  accomplished,  acquire  the 
necessary  ingredients  and  work  with  the  Department  of  Technology,  the  miller, 
the  bakers,  and  the  consumer  testing  group  to  achieve  objectives  implied  in 
these  elements. 

e.  Prepare  a  report  of  results  for  presentation  to  the  inter- 
governmental/private sector  committee  for  evaluation.     If  results  are  positive, 
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concurrently  propose  to  the  government,  through  the  committee,  that  they 
require  all  flour  milled  in  Bolivia  to  be  fortified  with  soy  flour  (level 
to  be  determined  in  phase  I)  and,   if  deemed  necessary  in  phase  I,  extended 
with  appropriate  amounts  of  rice  and/or  corn  flour. 

A  range  of  quantities  of  each  ingredient  in  the  formulation  should  be 
specified  to  allow  for  flexibility  in  modifying  the  formulation  if  there  are 
changes  in  the  relative  prices  of  the  different  ingredients  over  time.  The 
proposal  also  should  contain  estimates  of  the  additional  capital  costs  re- 
quired for  modifying  all  commercial  flour  mills  to  produce  composite  flours, 
the  costs  of  fortifying  the  present  wheat  grind  (about  50  percent  of  flour 
consumption)  and  the  costs  of  fortifying  all  flour  consumed  in  Bolivia, 

assuming  it  were  milled  locally.     It  is  assumed  that  these  additional  costs 
would  have  to  be  borne  by  the  government. 

Phases  I  and  11  are  expected  to  be  completed  during  the  first  year. 

PHASE  ill.     During  the  second  year  of  the  program,  provide  continuing 
technical  assistance  to  the  flour  milling  and  baking  industries,  to  soybean 
processors,  to  rice  and  corn  processors,   if  necessary,  and  to  the  Department 
of  Technology,  to  assist  in  the  implementation  and  enforcement  of  a  country- 
wide flour  fortification  program  in  Bolivia. 
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PROJECT  DESIGN  -  REGIONAL 
IMPROVING  THE  NUTRITIVE  VALUE  OF  WHEAT  FOODS  IN  BOLIVIA 

February  18,  1978 

I.  INTRODUCTION 

This  project  between  a)  The  Ministry  of  Industry,  Commerce,  and 
Tourism  (MICT);  the  Ministry  of  Planning  and  Coordination 
(MIN  PLAN);  and  the  Ministry  of  Finance,  agencies  of  the  Govern- 
ment of  Bolivia  (GOB),  and  b)  the  Agency  for  International 
Development /Bolivia  (USAID/Bolivia) ;  and  the  Western  Regional 
Research  Center,  United  States  Department  of  Agriculture  (working 
under  PASA  //  931-11-560-231-73-3168048),  agencies  of  the 
Government  of  the  United  States  provides  technical  assistance  and 
funds  from  Western  Regional  Research  Center  through  its  PASA 
#931-11-560-231-73-3168048  in  order  to  establish  the  project 
"Improving  the  Nutritive  Value  of  Wheat  Foods  in  Bolivia",  the 
purpose  of  which  is  to  utilize  the  domestic  crops  of  soy,  rice 
and  quinoa  to  provide  substantial  protein  nutritional  improvement 
of  the  wheat  foods,  bread,  pastas,  crackers,  etc. 

II.     PROJECT  PURPOSE  AND  OBJECTIVES 
II. 1.  PURPOSE 

The  purpose  of  the  project  is  to  improve  the  nutritional 
status  and  well  being  of  the  people  of  Bolivia  by: 
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11. 1.1.  Improving  the  protein  nutritional  quality  and 
quantity  of  all  wheat  foods  through  the  appro- 
priate blending  of  the  flours  of  wheat,  soy, 
rice  and  quinoa. 

11. 1.2.  Stimulating  domestic  agriculture  and  agri- 
business to  meet  the  new  market  demands  for 
soy,  rice  and  quinoa  which  result  from  the 
introduction  of  the  composite  flours. 


11. 2.  GOAL 

The  goal  is  the  commercial  production  throughout  the 
nation  of  highly  nutritious  composite  flours  utilizing 
wheat,  soy,  rice  and  quinoa.    A  minimum  increase  of 
20%  in  the  protein  content  of  the  blends  relative  to 
wheat  flour  is  sought.     The  composite  flours  will  be 
used  in  the  manufacture  of  all  the  traditional  wheat 
foods  such  as  bread,  pastas,  and  crackers  and  the  accept- 
ability of  these  foods  shall  not  be  diminished. 

11. 3.  PROJECT  PHASES 

The  execution  of  the  project  falls  into  three  phases: 
II. 3.1.     First  phase.     Development  of  appropriate  composite 
flour  formulations. 
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11. 3. 2.  Second  phase:    National  feasibility  determination 
of  composite  flours  including  trial  production  and 
market  testing. 

11. 3. 3.  Third  phase.     Introduction  of  the  new  composite 
flours  and  processes  on  a  National  scale. 


II. 4.  ACTIVITIES 

II. 4.1.     First  phase.     Development  of  appropriate  composite 
flour  formulations. 

II. U, 1.1.    Adequate  laboratory  facilities  for 

composite  flour  research  and  development 
will  be  designed  and  installed  at  MICT. 

1 1. 4. 1.2.  Develop  formulations  of  composite 
flours  based  on  wheat,  soy,  rice  and 
quinoa  for  use  in  a  National  program. 

11. 4. 1.3.  The  tecnicians  of  the  Division  of  General 
Standards  and  Technology  (DGNT)  working 
on  the  project  will  investigate  and 
develop  skills  in  all  the  technologies 

of  composite  flours  identifying  the  most 
appropriate  mixtures  of  wheat,  soy,  rice 
and  quinoa  and  making  sure  that  these 
blends  are  optimized  with  respect  to: 

a)  Maximum  nutritional  quality 

b)  Acceptability 
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c)  Industrial  and  economic  feasibility 

d)  Minimum  cost 

e)  Agricultural  supply 

II. 4. 2.     Second  phase.    National  feasibility  determination  of 

composite  flours  including  trial  production  and  market 
testing.     Several  major  tasks  must  be  completed 
satisfactorily  in  this  test  and  evaluation  phase: 

11. 4. 2.1.  Commercial  trail  of  composite  flours 
preparation . 

11. 4. 2. 2.  Test  suitability  of  composite  flours  in 
commercial  baking  and  pasta  manufacture 
under  the  direct  guidance  of  project  members. 

II.U.2.3.     Distribute  composite  flours  samples  to  other 
bakers  and  pasta  producers  for  their 
evaluation  and  comment. 

11. 4. 2. 4.  Market  acceptance  determination  of  end 
use  products  such  as  bread  and  pastas. 

11. 4. 2. 5.  Economic  analysis  and  availability  of 
supplies. 

11. 4. 2. 6.  Development  of  a  National  Plan  for 
Introduction  of  Composite  Flours. 

Entailed  in  the  first  four  tasks  (II. 4. 2. 1.-4)  are  a 
number  of  important  sub  tasks.    Because  composite 
flours  do  not  now  exist  in  Bolivia  on  a  commercial 
scale,  and  because  much  of  the  physical  equipment 
and  management  infrastructure  does  not  now  exist  for 
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composite  flours,  MICT  will  have  to  provide  the 
coordination  and  impetus  to  plan  and  have  carried  out 
the  procedures  to : 

a)  Produce  soy,  rice  and  quinoa  flour  of  appropriate 
quality . 

b)  Plan  for  transportation,  storage,  quality  control 
and  inventory  build-up  in  order  to  insure  a 
normal  supply. 

c)  To  provide  for  blending  capacity  at  wheat  mills. 

d)  To  provide  training  for  end  use  product  manufac- 
turers if  the  composite  flours  require  changes 
in  their  formulas  or  manufacturing  processes. 

e)  To  consider  financing  of  capital  and  inventory 
requirements . 

The  first  four  tasks  (II. 4. 2. 1-4)  can  be  regarded 
as  a  demonstration  which  if  successful  provides  a 
more  suitable  model  for  economic  analysis.     If  the 
economic  analysis  and  supply  situation  are  positive, 
MICT  would  prepare  a  plan  for  National  introduction 
of  composite  flours  and  present  it  to  CONEPLAN  and 
other  agencies  as  required  for  approval. 
II. 4. 3.     Third  phase.     Introduction  of  the  new  composite 
flours  and  processes  on  a  National  scale. 
The  introduction  of  composite  flours  on  a 
National  scale  is  a  complex  undertaking  requiring 
the  availability  of  agricultural  resources  and  their 
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marketing  structure,  installation  of  processing 
capacity,  trial  operations,  storage  and  inventory, 
credits,  product  specifications  and  regulations, 
training  of  bakers  and  pasta  manufacturers  on  the 
use  of  the  new  composite  flours,  and  public  promotion 
and  information  dissemination.    Agricultural  and 
Industrial  interests  will  be  reticent  to  invest  in 
the  necessary  inputs,  equipment  and  process  modifi- 
cations for  composite  flours  unless  they  can  be 
guaranteed  a  market  for  their  products.  Accordingly, 
a  period  of  good  faith  bargaining  is  visualized  where 
the  appropriate  agricultural  groups  and  industries 
are  identified  and  asked  to  submit  their  intents, 
backed-up  with  detailed  planning,  to  make  necessary 
plantings  of  crops,  investment  in  equipment  and 
changes  in  processes  if  the  Government,  in  its  part, 
would  provide  the  realistic  guarantees  of  appropriate 
markets.     The  mechanism  for  this  guarantee  would 
be  a  GOB  decree  requiring  a  National  program  of 
composite  flours  and  backed-up  by  its  detailed, 
realistic  plan  of  implementation.    At  this  point, 
the  following  requirements  are  identified: 
II. 4. 3.1.     Planting  of  sufficient  soy,  rice  and 

quinoa  to  meet  the  new  demands  for 

composite  flours. 
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II.U.3.2.     Installation  of  the  necessary  equipment 
for  the  production  of  defatted  soy  flour 
suitable  for  human  consumption. 

11. 4. 3. 3.  Construction  of  a  suitable  plant  to  produce 
food  grade  rice  flours  or  alternatively,  to 
provide  food  grade  rice  of  suitable  physical 
characteristics  to  be  used  directly  at  the 
flour  mills. 

11. 4. 3.4.  Utilization  of  the  quinoa  flour  expected 
from  the  Ferrari  Ghezzi  plant  currently  under 
construction  near  Oruro. 

11. 4. 3. 5.  Installation  at  each  of  the  commercial  wheat 
mills  of  appropriate  storage  capacity  of  soy, 
rice  and  quinoa  flour  and  the  installation 

of  handling  and  blending  capacity  to  add 
the  soy,  rice  and  quinoa  and  other  additives 
in  the  wheat  flour. 

11.4.3.6.  Development  and  preparation  by  MICT  of  a 
mechanism  (possibly  seminar /workshops )  to 
assist  bakers  and  pasta  manufacturers  adopt 
the  new  composite  flour. 

11. 4. 3. 7.  Development  by  MICT  of  a  mechanism  of 
composite  flour  regulation. 

II. U. 3.8.     Development  by  MICT  of  a  mechanism  for  the 
purchase  and  import  of  wheats  of  suitable 
quality  for  composite  flours. 
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II.U.3.9.     Development  of  a  plan  for  public  promotion 

and  information  dissemination  on  the  composite 
flour  program  and  the  arrangement  for  its 
execution. 
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III.       PROJECT  SETTING  AND  BACKGROUND 
III.l.       NUTRITIONAL  SITUATION 

A  sound  base  exists  for  planning  and  developing  nutrition 
programs  in  Bolivia.     This  included  a  recent  GOB  Five  Year 
(1976-1980)  Food  and  Nutrition  Plan,  a  well  defined  infras 
tructure  within    the  GOB  for  planning  national  nutritional 
strategy,  and  close  cooperation  between  the  GOB  and  USAID/ 
Bolivia  in  the  areas  of  health  and  nutrition.  USAID/Boli- 
via  has  recently  completed  Health,  Nutrition  and  Agricul- 
tural Assessments.     Protein  calorie  malnutrition  among 
children  and  anemia  in  pregnant  and  lactating  women  are 
seen  as  the  primary  nutritional  problems  followed  by 
goiter  (iodine)  and  certain  vitamin  deficiencies.  The 
public  health  status  is  poor.     Infant  mortality  estimates 
range  from  145  to  250  per  1000  live  births. 
A  study  of  the  cities  of  La  Paz  and  Viacha  showed  41  to 
47%  of  under  age  5  deaths  were  cases  in  which  malnutrition 
and  immaturity  were  underlying  or  associated  causes. 
The  Five  Year  (1976-1980)  National  Food  and  Nutrition 
Plan  defines  target  groups  for  nutritional  intervention 
programs  as  children  under  5 ,  pregnant  and  lactating  women 
and  school  children  5  to  15  with  emphasis  on  the  rural 
area.     The  plan's  general  goals  are  to  meet  the  basic 
food  needs  of  the  people,  to  increase  production  of  local 
food  stuffs  and  to  decrease  the  incidence  of  nutritional 
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deficiences     such  as  PCM.     A  specific  goal  is  to  reduce 
by  20%  the  total  protein  and  energy  requirements  currently 
met  by  imported  foods . 

The  daily  consumption  of  wheat  in  the  Altiplano,  Valleys, 
and  Lowlands  are  207,153,  and  145    g   respectively  (GOB; 
1975-1980  Food  and  Nutrition  Plan).     About  20%  of  the 
wheat  will  not  be  fortified  because  it  does  not  enter 
the  commercial  milling  market  where  the  fortification 
will  take  place.     If  the  remaining  80%  of  the  wheat  flour 
is  fortified  at  the  goal  of  a  20%  increase  in  the  protein 
content,  then  the  increase  in  daily  consumption  of  protein 
will  be  3.3,  2.4  and  2.3  g.  respectively.     A  goal  of  the 
GOB  1976-1980  Food  and  Nutrition  Plan  is  to  increase 
daily  consumption  of  protein  from  48  g.to  56  g.     It  can 
be  seen  that  the  wheat  fortification  project  could  provide 
3/8  or  about  40%  of  desired  increase  in  protein  consump- 
tion. 

III. 2.        AGRICULTURAL  SITUATION 

Although  agriculture  is  the  main  source  of  employment 
(55%  of  work  force),  a  major  source  of  domestic  income, 
and  a  small  export  earner,  there  is  considerable  under 
employment  in  the  agriculture  sector,  especially  among 
the  small  farmers  of  the  altiplano  and  valles.  This 
has  resulted  in  an    outmigration  from  these  areas  to 
urban  areas  where  these  rural  migrants  generally  have 
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difficulty  finding  employment.    Because  of  the 
limited  capacity  of  the  urban  areas  to  absorb  these 
migrants,  the  government  is  attempting  to  expand 
agricultural  employment  opportunities  and  to  encour- 
age migration  to  areas  which  have  the  greatest 
potential  for  agricultural  development  but  which 
are  now  the  least  populated.     Increasing  production 
and  use  of  local  crops  such  as  soy  and  rice  that 
could  be  substituted  for  part  of  the  large  imports 
of  wheat  would  assist  in  this  effort.     For  several 
years,  the  GOB  and  USAID  cooperated  in  a  project  to 
attempt  to  increase  wheat  production,  but  generally 
this  effort  has  met  with  little  success.  Attempts 
are  also  being  made  to  increase  production  of  other 
crops  and  there  has  been  a  marked  success  in  increasing 
rice  production  and  limited  success  in  initiating 
soy  production.     Rice    production  increased  from 
39,500  MT  in  1963  to  110,500  MT  (unhulled)  in 
1977.     Soy  production  in  the  years  197U,  1975,  1976 
and  1977  has  been  8,000  MT,  11,930  MT,  15,370  MT 
and  9,100  MT  respectively.     Inadequate  markets  for 
soy  meal  b}  -product  appears  to  be  the  major  constraint 
with  regard  to  soy.     However,  with  cotton  prices 
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dropping  and  with  adequate  soy  processing  capacity, 
the  out  look  for  the  soy  crop  to  be  planted  October- 
December  1977  is  good. 

In  1976,  the  GOB  published  a  five-year  Agriculture 
Plan,  some  of  the  objectives  of  which  are  to  assist 
in  increasing  internal  production  of  agricultural 
commodities,  especially  by  small  farmers;  to  increase 
self-sufficiency  of  the  food  supply;  to  move  toward 
equal  development  of  all  regions;  and  to  reduce 
underemployment  and  make  better  use  of  natural 
resources . 
III. 3.       CONSUMPTION  OF  WHEAT  FOODS 

Reports  from  a  number  of  sources  indicate  the  wheat 
consumption,  especially  in  the  form  of  bread,  is 
important  throughout  the  country  and  for  all  income 
groups.     A  recent  Household  Economic  Survey  by  INE 
apparently  confirms  this,  although  as  of  February 
1977  published  data  from  this  survey  were  not 
available.     Data  from  an  earlier  (MACA/Utah  State  1972) 
study  indicate  that  there  is  widesp^-^ead  consumption 
of  wheat  foods  throughout  the  country. 
In  the  same  study,  it  was  found  that  in  rural  areas 
more  of  the  households  purchased  rice  in  a  given  time 
period  than  either  flour,  bread,  or  noodles,  but 
quantities  were  not  specified.     Other  data  from  the 
study  indicate  that  commercially  produced  bread  is 
the  most  popular  form  of  wheat  food. 


Appendix  B--^ 


11 


Average  per  capita  use  of  wheat  is  around  135  pounds  per 
year,  mostly  in  the  form  of  commercially  made  bread.  Most 
bread  is  made  from  72  percent  extraction  flour  and  in  most 
regions  there  is  reportedly  a  preference  for  white  bread. 
III. 4.       WHEAT  FOOD  INDUSTRIES 

Although  about  70,000  MT  of  wheat  are  domestically  produced 
each  year  only  about  12,000  MT  enter  into  commercial 
milling  channels.     Because  of  the  large  per  capita  consump- 
tion of  wheat  foods,  the  equivalent  of  250,000  MT  of 
wheat  is  imported  annually.     About  half  of  this  is  imported 
in  the  form  of  wheat  and  the  other  half  in  the  form  of  flour. 
The  commercial  wheat  milling  industry  consists  of  13  mills 
widely  scattered  throughout  the  country,  especially  in  the 
most  densely  populated  areas.     These  mills  have  milling 
capacities  ranging  from  10  to  170  MT  of  wheat  per  day,  with 
a  total  annual  milling  capacity  of  182,000  MT.     Only  about 
75  percent  of  the  milling  capacity  is  utilized  . 
Although  the  government  controls  imports  by  issuing  import 
licenses  to  millers,  it  is  usually  more  profitable  to  import 
flour  than  wheat;  therefore,  much  contraband  flour  comes 
into  Bolivia  from  Argentina  and  Brazil.     The  GOB  is  attempting 
to  reduce,  and  eventually  eliminate,  flour  imports  by  1979 
by  more  control  and  surveillance,  and  by  encouraging  the 
milling  industry  to  increase  the  capacity  of  existing 
mills.     Flour  from  the  mills  is  sold  to  warehouse  operators 
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who  in  turn  sell  to  bakers,  noodle  makers  or  to  the  retail 
trade  for  household  use.    The  baking  industry  of  Bolivia 
can  best  be  described  as  one  of  small  scale  artisans 
though  there  are  several  industrial  bakers  in  La  Paz  and 
other  cities.    The  Ministry  of  Industry  licenses  the  small 
bakers  under  a  handicraft  categoiy.    Handmade  bread  is 
estimated  to  be  90  percent  of  the  total.    The  common  bread 
piece,  the  marraqueta,  is  60  grams  and  the  fixed  price  is 
$b.  0.5  (about  U.S.  2.5cents).    Because  price  is  the  major 
determinant  in  purchasing  imported  wheat,  and  little  or  no 
blending  is  done,  there  is  a  wide  variation  in  the  quality 
of  flour  (protein  content  may  vary  from  9  "to  Ik  percent). 
Under  these  conditions,  bakers  presumably  are  accustomed  to 
wide  range  of  performance  characteristics  for  bread  doughs 
and,  therefore,  could  probably  adjust  to  ajiy  baking  perform- 
ance effects  that  may  result  by  addition  of  fortificants  or 
extenders  to  wheat  flour.    The  DGNT,  MICT  has  completed  a 
report  "An  Analysis  of  the  Milling,  Pasta,  Cracker  and 
Bread  Industries",  1977. 


Appendix  B-3 

13 

III. 5.       POTENTIAL  FOR  LOCALLY  AVAILABLE  FORTIFICANTS  AND  EXTENDERS 
In  a  1975  GOB,  Interamerican  Development  Bank  and  Institute 
of  Inter  American  Agricultural  Sciences  study,  the  potential 
for  soybean  production  in  Bolvia  was  indicated  as  positive. 
Also  past  experience  has  shown  that  soybeans  can  be  produced 
in  substantial  quantities  with  appropriate  financial  incentives. 
By  one  report,  45,000  hectares  of  land  was  unused  in  the  Santa 
Cruz  area  in  1976  that  could  have  grown  soybeans.     The  1977  soy 
planting  out  look  in  Santa  Cruz,  indicated  by  one  large  soy 
processor,  is  18,000  hectares  yielding  36,000  MT.     There  are 
two  large,  modern  solvent  extraction  oilseed  processing  plants 
in  Bolivia;  SAO,  a  private  plant  in  Santa  Cruz  and  FACSA  a 
CBF  (GOB)  plant  at  Villamontes.     The  SAO  plant  has  been 
operating  routinely  on  cottonseed  and  soy  for  over  a  year. 
The  FACSA  plant  will  begin  shake  down  runs  on  crude  oil 
refining  in  October,  1977  and  shake  down  crushing  runs  on 
6,000  MT  of  soybeans  in  the  January  to  April  1978  period. 
Neither  plant  has  flash  desolventizing  equipment  needed 
to  produce  food  grade  defatted  soy  flour.     Estimates  of  $300,000 
to  $500,000  have  been  made  to  install  the  necessary  equipment 
for  producing  about  100  MT  per  day  of  food  grade  soy  flour. 
The  establishment  of  a  steady  market  for  the  soy  flour  residue 
from  crushing  soybeans  would  enhance  the  attractiveness  of 
growing  soybeans  in  Bolivia  and  improve  the  economic  condition 
of  the  oil  seed  crushing  mills  which  are  greatly  underutilized 
because  of  lack  of  material  to  crush. 

Technology  exists  and  is  used  elsewhere  in  the  world  for 
utilizing  food  grade  soy  flours  in  bread  and  pastas  up  to 
12  percent.     Because  of  a  very  high  protein  content  of 

sov  -FT  niTP  and  hpranc;??  thp.  amino  acids  of  sovbean  complement 
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those  of  wheat,  the  protein  nutritional  quality  of  wheat 
products  fortified  with  soy  flour  is  greatly  enhanced. 
Some  locally  grown  commodities  could  be  used  as  wheat  flour 
extenders  in  conjunction  with  soy  flour,  to  possibly  reduce 
the  total  price  of  the  composite  flour  and  of  course  substitut 
for  imported  wheat.     Most  of  these  crops  would  require 
considerable  development  work  and/or  production  increases 
before  their  use  would  be  feasible.     The  exception  to  this 
is  rice.     The  production  of  rice  has  been  increasing  in 
recent  years  and  the  current  October  1977,  17,000  MT  surplus 
is  likely  to  be  increased  by  another  15,000  MT  from  the 
1977-78  crop.     The  low  world  prices  and  limited  quality 
prevent  its  sale  in  international  markets.     This  is  a  costly 
inventory  for  the  country  that  the  GOB  would  like  to  convert 
to  cash.     An  advantage  of  rice  as  a  possible  flour  extender 
is  that  its  production  is  very  stable;  therefore  its  supply 
would  be  reliable  for  a  fixed  formulation  composite  flour. 
The  processing  of  milled  rice  to  make  flour  for  use  in 
composite  flour  is  a  known  technology.     ENA  has  indicated 
a  strong  interest  in  this  potential  market  for  their  rice 
and  would  consider  building  a  rice  mill  in  the  Santa  Cruz 
area  if  the  GOB  were  to  specify  a  composite  flour  containing 
rice.     The  use  of  a  5%  soy,  10%  rice  and  85%  wheat  flour 
would  result  in  a  blend  having  16%  more  protein  than  100% 
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■wheat  flour  and  its  protein  quality  as  measured  by  the 
"Protein  Efficiency  Ratio"  would  be  increased  by  60  to  80 
percent  over  that  of  -wheat  flour. 

A  decree  requiring  5  percent  quinoa  in  a3J.  -wheat  flour  was 
issued  in  1975.    During  the  two  years  197^-75  a  total  of 
18,000  quintals  of  quinoa  flour  was  produced  by  Ferrari 
Ghezzi  in  Oruro  and  used  in  composite  flours.  However, 
the  de saponification  process  was  not  entirely  satisfactory 
from  the  standpoint  of  yield  (25*^  processing  loss)  and 
incomplete  removal  of  saponin  which  resulted  in  a  residual 
bitterness  in  the  quinoa.    Ferrari  Ghezzi  closed  down  the 
operation  in  1975  and  no  more  quinoa  flour  was  available  in 
the  country.    Subsequently,  Ferrari  Ghezzi  has  developed  a 
combination  dry  peeling-water  washing  process  that  is  superior 
to  the  old  dry  peeling  process  and  they  are  building  a  plant 
near  Oruro  to  make  desaponified  quinoa  and  quinoa  flour. 
The  plant  is  expected  on  stream  about  October,  1978.  Qiiinoa 
is  an  excellent  product  for  blending  with  wheat  as  shown 
by  previous  Bolivian  experience.    In  addition  the  quinoa 
increases  the  protein  content  of  wheat  flour  and  a  high 
content  of  the  amino  acid,  lysine,  nutritionally  complements 
wheat  which  is  limiting  in  lysine.    The  high  price  incentives 
for  quinoa  in  Peru  have  resulted  in  movement  of  quinoa  into 
Peru  reducing  locally  available  supplies.    With  the  limited 
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production  of  10,000  MT  of  quinoa  per  year,  only  a  small 
quantity  can  be  expected  to  be  available  for  a  composite 
flour  program  initially. 

The  Western  Regional  Research  Center  of  the  United  States 
Department  of  Agriculture  under  contract  with  USAID  have 
prepared  two  reports  on  aspects  of  Composite  flours  as  a 
result  of  an  assessment  team  visit  in  February  197  7: 
"Case  for  a  Wheat  Flour  Fortification  Program    in  Bolivia" 
and  "Potential  for  Protein  Fortified  and  Other  Composite 
Flours  in  Bolivia".     The  DGNT  prepared  in  1976  a  project 
proposal,  "Composite  Flour  Project"  which  is  in  the  early 
stages  of  implementation. 

The  Committee  of  Public  Works,  Santa  Cruz  commissioned  a 
project  on  composite  flours  utilizing  soy,  corn,  rice  and 
yuca  starch  to  determine  technical  feasibility.     The  report, 
"Estudio  de  Mezclas  de  Harinas"  by  Dr.  Carlos  A.  Pardo  was 
published  by  the  Committee  in  1977.     These  preliminary 
studies  indicated  excellent  technical  feasibility  and 
consumer  acceptance. 

Initiation  of  effort  on  the  part  of  the  MICT  is  the  result 
of  a  Presidential  Mandate  in  September  1976  to  the  MICT  to 
study  the  feasibility  of  soy,  rice,  and  quinoa  as  components 
for  composite  flour  in  Bolivia. 
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COURSE  OF  ACTION 

IV. 1.     PROJECT  DEVELOPMENT  STRATEGY 

The  project  is  divided  into  three  phases  -1)  Research  and 
development,  2)  Commercial  testing,  and  3)  National  imple- 
mentation.    The  design  of  the  project  has  been  jointly 
prepared  by  the  Division  of  Standards  and  Technology  (DGNT), 
MICT;  the  Food  and  Nutrition  Group,  MINPLAN;  and  the  Western 
Regional  Research  Center,  USDA  providing  coordination  and 
understanding  at  the  earliest  stage. 

While  the  first  two  phases  of  this  project  are  primarilly 
concerned  with  technical  feasibility,  it  is  a  basic  philosophy 
of  the  executors  to  integrate  at  all  stages,  at  the  appropriate 
levels  of  consideration,  the  agricultural  supply  and  potential 
supply  situation,  economics,  and  nutritional  considerations. 
Coordination  with  other  GOB  agencies  is  an  integral  effort 
of  the  project. 

It  is  also  a  basic  philosophy  to  obtain  continuous  and  maximum 
feedback  from  the  commercial  parties  that  will  eventually 
implement  such  a  program.     This  will  be  obtained  by  continuous, 
informal  dialogue  and  two  formal  seminar /workshops  to  dissemi- 
nate development  information  to  the  interested  parties  such 
as  millers,  bakers,  farm  groups.  Ministry  of  Agriculture  and 
so  forth,  and  elicit  feedback. 

The  specifics  of  the  third  phase,  "Introduction  of  the  new 
composite  flours  and  processes  on  a  National  scale",  can  only 
be  determined  upon  completion  of  the  first  and  second  phases. 


Appendix  B-3 

18 

At  the  end  of  Phase  II,  then,  a  National  Plan  for  Introduction 
of  Composite  Flours  will  be  prepared.  It  is  the  intent  of  the 
executors  of  the  project  that  all  appropriate  GOB  agencies 
take  part  in  the  development  of  the  Plan  with  the  MICT  provid- 
ing leadership  and  coordination.  Upon  completion  of  the  plan, 
MICT  will  present  the  plan  to  MINPLAN  for  ultimate  consideration. 
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IV. 2      GOB  ORGANIZATION  FOR  THE  PROJECT 

The  Division  of  Standards  and  Technology  (DGNT)  wiU  be  the 
Institution  in  charge  of  the  coordination  and  execution  of 
the  project,  "Improving  the  Nutritive  Value  of  Wheat  Foods". 
The  organization  of  DGNT  is  shown  in  the  attached  chart 
(Appendix  I).     The  Department  of  Technology,  DGNT  will  be 
in  charge  of  the  execution  of  the  project  working  with  the 
Departments  of  Standards,  and  Quality  Control,  and  with 
the  Laboratories. 

IV. 2.1.  Personnel  assigned  to  the  project 

a)  Ing.  Carlos  Caceres,  Project  Manager         50%  Time 

and  Director,  DGNT. 

b)  Ing.  Roberto  Espinoza  G.,  Project  Tech- 

nical Director  and      100%  Time 
in  charge  of  wheat 
and  Quinoa  flour 
studies.  Industrial 
Engineer  with  stu- 
dies in  Food  Tech- 
nology . 

c)  Ing.  Emelina  Reguerin,  In  charge  of         100%  Time 

flour  studies . 
Chemical  Engineer 
with  studies  in  the 
technology  of  Edible 
oils . 
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d)  Ing.  Jorge  Joffre,  In  charge  or  rice 

flour  studies. 
Industrial  Engineer. 

e)  Ing.  Edgar  Miranda,  In  charge  of  pro-      100%  Time 

duct  development 
based  on  composite 
flours .  Chemical 
Engineer  with 
studies  in  Food 
Technology. 

f)  Two  chemistry  technicians,  one 
biochemist ;  chemical  analyses . 

g)  Three  support  personnel;  Quality  Con- 
trol, 
Standards 
and  Secretarial 

IV. 2. 2.  DGNT  laboratory  equipment  and  materials. 


100%  Time 


50%  Time 
50%  Time 
100%  Time 


Equipment  and  materials  are  available  for  the 
physical,  chemical  and  microbiological  analysis 
to  be  used  in  the  project.    The  laboratories  of 
the  DGNT  are  adequately  equipped  for  the  analysis 
and  control  of  those  foods  to  be  utilized. 
IV. 2. 2.1.     DGNT  Cereal  equipment 

a)  Brabender  Farinograph  with  bath 

b)  Brabender  Amylograph 

c)  Extensograph 

d)  Grain  cleaner 

e)  Brabender  Moisture  meter 

f)  Balances  (200-1000  grams) 
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IV. 2. 2. 2.      Physical  facilities. 

The  DGNT  presently  has  sufficient 
space  for  the  functioning  of  the 
equipment  to  be  used  in  this  project. 
In  the  near  future  the  DGNT  will  have 
another  building  for  all  its  offices 
and  laboratories  that  are  now  separated. 
IV. 3  WRRC  ORGANIZATION  FOR  THE  PROJECT 

IV. 3.1.  Introduction:  WRRC  is  a  large 

agricultural  research  center,  funded 
and  operated  by  the  United  States 
Department  of  Agriculture. 
It  is  located  at  800  Buchanan  St., 
Albany,  California  94710,  USA.  WRRC 
has  entered  into  a  Participating 
Agency  Service  Agreement  (PASA  §  931- 
11-560-231-73-3168048)  with  the 
Technical  Assistance  Bureau,  USAID/ 
Washington  wherein  funds  made  available 
by  USAID  are  to  be  used  by  WRRC  to 
implement  two  projects  around  the  world 
on  "Improving  the  Nutritive  Value  of 
Wheat  Foods"    The  PASA  was  signed  June 
1976  and  extends  through  April  1979. 
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IV. 3. 2.  Permanent  WRRC,  PASA  Menbers  Assigned 
to  the  Bolivian  Project 

a)  Dr.  David  A. Fellers , Project  Manager 

and  Food  Techno- 
logist . 

b)  Mr. Roberto  V.Enochian, Agricultural 

Economist  and 
«  Market  specialist. 

c)  Dr .Antoinette  A .Beschart , Nutritionist 

d)  Ms. Maura  M.Bean,  Baking  Technologist. 

e)  Mr. Allan  D.Sheperd,Food  Technologist. 

f)  Mrs. Virginia  Nelson,  Secretary 


50%  Time 


12,5%  Time 


12.5%  Time 
12.5%  Time 
12.5%  Time 
25%  Time 


The  PASA provides  funds  for  the  salaries,  benefits, 
travel,  and  per  diem  of  the  WRRC  team  members. 

IV. 3. 3.  Consultant  capability.     The  PASA  provides  funds 
for  the  hire  of  U.S.  consultants  to  complement 
the  WRRC  expertise.     Consultants  will  be  used 
when  neither  WRRC  nor  GOB  can  provide  the  needed 
Technical  Assistance  from  their  own  organizations. 

IV. 3.4.  WRRC  laboratory  capabilities.     The  laboratories 

of  WRRC  are  staffed  by  over  150  senior  scientists 
plus  Technical  and  staff  support  and  have  extensive 
capabilities  including  a  complete    baking  laboratory. 
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pilot  plants  including  a  pasta  extruder,  and 
routine  and  sophisicated  physical,  chemical, 
nutritional,  and  microbiological  analysis.  The 
nutritional  capability  includes  animal  studies. 
It  is  the  intent  to  utilize  these  facilities  only 
to  the  extent  that  the  necessary  operations  can 
not  be  carried  out  in  the  host  country  by  the 
project  counterpart  organizations. 
IV. 3. 5.      Local  funds.  The  PASA  has  reserved  funds 

for  use  in  the  host  country  to  provide  minor 
equipment,  ingredients,  services  and  contracts 
as  jointly  determined  by  WRRC  and  the  GOB  counter- 
parts but  subject  to  approval  of  the  WRRC  project 
manager  or  his  authorized  agent  and  subject  to 
the  legal  restrictions  otherwise  in  effect  by  the 
GOB,  U.S.  Government  or  bilateral  or  international 
treaties . 

IV. 4.        MAJOR  PROJECT  COMPONENTS  AND  FINANCIAL  SUPPORT;  OCTOBER  15. 
1977  THROUGH  APRIL  30,  1979. 

IV. 4.1.  GOB 

IV. 4. 1.1.      Personnel;  11  Cost  $  101,900 

IV.4.1.2.      Office  Supplies  and 

maintenance  Cost  $  5,500 

IV.4.1.3.      Laboratory  equipment 

and  supplies  (already 

on  hand)  Cost  $  70,000 

IV.4.1.U.      Cereal  Laboratory  equip- 
ment (already  on  hand).. Cost  $  50,000 
IV. 4. 1.5.       Cash  contribution  Cost  $  11,000 
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a)  Raw  materials 

b)  Reagents  and  additives 

c)  Additional  equipment 

d)  Travel  and  per  diem 

e)  Transportation  of  equip- 
ment and  materials 

f)  Rental  of  commercial 
baking  and  pasta  equip- 
ment and  facilities 

during  industrial  tests .   

IV. 4. 1.6.  Total  Cash  or  equivalent . Cost  $  238.400 
IV. 4. 1.7.     Supporting  Institutions 

a)  National  Rice  Agency  (ENA) 
will  provide  rice  samples 
for  the  investigative  stages . 

b)  Minsitry  of  Health  -  will 
participate  through  its  Department 
or  Nutrition,  advising  on  compo- 
sition and  nutritional  value  of 
foods  under  investigation. 

c)  Ministry  or  Agriculture  -  will 
advise  on  the  production  and 
potential  producton  of  wheat, 
soy,  rice  and  quinoa. 

d)  Division  of  Industry,  MICT  - 

will  coordinate  and  facilitate  the 
industrial  implementation  in  all  the 
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firms  involved  in  the  production  of 
composite  flours  and  their  use  in 
products . 

e)  Division  of  Interior  Commerce  - 

will  provide  information  on  processing 
and  marketing  of  wheat,  wheat  flour, 
soy,  rice  and  quinoa,  and  on  imported 
wheat  and  wheat  flour  and  in  conform- 
ity with  the  results  obtained  in  the 
investigation,  will  be  the  entity  that 
regulates  the  supplies  of  wheat,  soy 
flour,  rice  and  quinoa  and  the  supply 
of  composite  flours. 

f)  Oil  Company  of  the  East  (S.A.O.)  -  a 
private  firm  that  will  provide  soy 
flour  for  the  investigation,  and  which 
has  an  estimate  for  the  additional 
equipment  needed  for  production  of 
food  grade  soy  flour. 

g)  Ferrari  Ghezzi  -  a  milling  company 
that  will  provide  quinoa  flour  for 
the  investigation,  and  also  being  the 
firm  that  is  currently  constructing 

a  commercial  quinoa  processing  plant 
of  improved  design. 
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IV. A. 2  WRRC 

IV. 4. 2.1.      Personnel;  5  part  time.. Cost  $  70,000 

IV. A. 2. 2.      Travel  and  per  diem  Cost  $  20,000 

IV. 4. 2. 3.      Consultants  including 

expenses  Cost  $  15,000 

IV. 4. 2. 4.      WRRC  Overhead  to  include 

use  of  laboratory 

facilities,  supplies, 

maintenance,  utilities, 

etc   Cost  $  45,000 

IV. 4. 2. 5.      Contributed  baking 

equipment  (purchased 

in  the  U.S.)  Cost  $  15,000 

IV. 4. 2. 6        Local  costs  Cost  $  35,000 

a)  Minor  equipment 

b)  Raw  materials 

c)  Services  and  rentals 

d)  Contracts   

IV. 4. 2. 7        Total  Cash  or  equivalent  Cost$  200,000 
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IV. 5.       IMPLEMENTATION  PLAN 

IV. 5.1.      Schedule  of  major  events. 

Phase  I.    Development  of  appropriate  composite  flour 
formulations.  , 

a)  Prepare  and  sign  Project  Agreement. 

b)  Collect  and  characterize  as  to  general  type,  compo- 
sition microbiological  and  physical  attributes 
products  of  wheat,  soy,  rice  and  quinoa  currently 
available  in  the  market  that  are  potentially 
suitable  for  use  in  composite  flours. 

c)  Design  baking  laboratory,  purchase  and  assemble 
equipment,  prepare  facilities  for  receipt,  ship 
and  install  equipment. 

d)  Review  world  experience  and  develop  approaches 
to  prepare  suitable  flours  from  soy,  rice  and 
quinoa  for  composite  flours  or  develop  approaches 
to  use  rice  and  quinoa  products  directly  in  the 
wheat  milling  process. 

e)  Obtain  representative  samples  of  wheat  flour,  soy 
flour,  rice  flour  and  quinoa  flour  and  additives 
such  as  dough  conditioners  for  composite  flour 
formulation  work  and  testing. 

f )  Develop  and  test  composite      flour  formulations  by 
physical,  chemical,  nutritional  microbiological, 
and  rheological  means  and  by  baking  and  pasta 
preparation.     Optimum  blends  are  choosen  considering 
a  balance  of  nutritional,  functional,  and  organolep- 
tic quality,  industrial  feasibility  of  production 
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and  use,  cost,  and  agricultural  supply  and  potential. 

g)  Further  develop  and  refine  approaches  to  prepare, 
on  an  industrial  basis,  flours  of  soy,  rice  and 
quinoa  using  the  requirements  determined  for 
these  flours  during  the  formulation  development 
and  testing  period. 

h)  Prepare  tentative  specifications  for  the  flours 
of  soy,  rice  and  quinoa  and  the  choosen  blends. 

i)  Hold  a  seminar /workshop  to  desseminate  first 
phase  results  and  recommendations  to  interested 
parties  such  as  millers ,  pasta  producers  agricultural 
groups,  and  nutrition  oriented  groups. 

j )    Evaluate  the  work  of  the  first  phase  and  prepare  a 
final  report. 

Phase  II.  National  feasibility  determination  of  composite 
flours  including  trial  production  and  market  testing. 

a)  Determine  availability  and  prepare  market  analysis 
of  raw  materials,  composite  flours  and  finished 
products  calling  on  the  resources  of  the  Ministry 
of  Agriculture,  MICT  and  others. 

b)  Arrange  with  a  commercial  mill  for  commercial  trial 
preparation  of  composite  flours.     Assemble  necessary 
ingredients  at  the  mill.    Arrange  for  the  packaging 
and  storage  of  the  composite  flours. 

c)  Carry  out  the  commercial  trial  preparation  of 
composite  flour. 


Appendix  B-3 


d)  Evaluate  process  and  blends;  repeat b  and  c  if 
necessary. 

e)  Test  prepared  blends  in  4  bakeries  (an  industrial 
level  and  a  handicraft  level  bakery  in  Santa  Cruz 
and  an  industrial  level  and  handicraft  level 
bakery  in  La  Paz  — altitude  effects ) ,  in  one 
cookie  operation  and  in  one  pasta  operation. 

f )  Train  several  bakers  and  pasta  makers  on  the  use 
of  the  new  composite  flours  in  preparation  for 
trial  use  in  their  operations. 

g)  Distribute  samples  of  composite  flours  to  the 
trained  bakers  and  pasta  makers  for  their  use, 
evaluation  and  comment  under  the  general  guidance 
of  the  technicians  of  the  project. 

h)  Design  a  consumer  market  test. 

i)  Arrange  for  details  of  the  market  test,  carryout, 
and  evaluate. 

j)    Prepare  a  technical-economic  analysis  of  composite 
flours  (using  all  the  accumulated  experience)  for 
introduction  into  the  national  market. 

k)    Jointly  develop  a  National  Plan  for  Introduction 
of  Composite  Flours  calling  on  the  resources  of 
industry.  Ministry  of  Agriculture,  Ministry  of 
Health,  MINPLAN,  MICT  and  others  as  required. 

1)    Arrange  a  seminar /workshop  to  desseminate  the 
second  phase  results  and  recommendations  to  the 
interested  parties. 
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Phase  III.     Introduction  of  the  new  composite  flours 
and  processes  on  a  National  scale.     The  implementation 
of  the  National  Plan  for  Introduction  of  Composite 
Flours  will  be  the  result  of  the  previous  two  phases. 
In  this  phase,  it  is  necessary  to  have  active  partici- 
pation of  public  and  private  institutions.     The  areas 
and  responsibilities  necessary  for  success  of  the  Plan 
must  be  specified.     The  Plan  should  contain  all  the 
actions  necessary  for  the  introduction  of  the  composite 
flours  in  the  national  market.     Some  of  these  actions 
are  detailed  as  follows: 

a)  Planting  of  sufficient  soy,  rice  and  quinoa  to  meet 
the  new  demands  for  composite  flours. 

b)  Installation  of  the  necessary  equipment  for  the 
production  of  defatted  soy  flour  suitable  for  human 
consumption. 

c)  Construction  of  a  suitable  plant  to  produce  food 
grade  rice  flours  or  alternatively,  to  provide  food 
grade  rice  of  suitable  physical  characteristics  to 
be  used  directly  at  the  flour  mills. 

d)  Utilization  of  the  quinoa  flour  expected  from  the 
Ferrari  Ghezzi  plant  currently  under  construction 
near  Gruro. 

e)  Installation  at  each  of  the  commercial  wheat  mills 
of  appropriate  storage  capacity  of  soy,  rice  and 
quinoa  flour  and  the  installation  of  handling  and 
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blending  capacity  to  add  the  soy,  rice  and  quinoa 
and  other  additives  in  the  wheat  flour. 

f )  Development  and  preparation  by  MICT  of  a  mechanism 
(possibly  seminar /workshops)  to  assist  bakers  and 
pasta  manufacturers  adopt  the  new  composite  flour. 

g)  Development  by  MICT  of  a  mechanism  of  composite 
flour  regulation. 

h)  Development  by  MICT  of  a  mechanism  for  the  purchase 
and  import  of  wheats  of  suitable  quality  for 
composite  flours. 

i)  Development  of  a  plan  for  public  promotion  and 
information  dissemination  on  the  composite  flour 
program  and  the  arrangement  for  its  execution. 
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IV. 6.     EVALUATION  PLAN 

Three  mechanisms  will  be  considered  for  the  evaluation  of  the 
project : 

a)  An  internal  DGNT  evaluation. 

b)  A  joint  evaluation  between  DGNT,  WRRC,  and  the  Food  and  Nutri- 
tion Technical  Group  (FNTG)  of  MINPALN. 

c)  A  National  evaluation  (Ministries  of:  Planning  and  Coordination; 
Industry,  Commerce  and  Tourism;  Social  Welfare  and  Public  Health 
Agriculture  and  Campesino  Affairs;  and  Finance  and  USAID/Bolivia 
and  WRRC). 

IV. 6.1.  Internal  DGNT  evaluation. 

This  evaluation  will  be  carried  out  by  the  techicians 

in  charge  of  the  project  and  by  the  office  of  the  Director 

General,  DGNT. 

This  will  be  a  self  evaluation  of  the  progress  on  the 
project  and  also  will  have  the  purpose  of  determining 
any  modifications  or  changes  in  the  work  plan  in  order 
to  obtain  the  desired  goal.     Such  changes  will  be  coor- 
dinated with  WRRC. 

This  evaluation  activity  will  take  place  each  month  or 
at  the  end  of  each  important  activity  identified  in  the 

PERT  chart. 

IV. 5. 2.  Joint  DGNT,  WRRC,  FNTG  evaluation. 

Evaluation  will  be  by  means  of  partial  reports  and 

meetings  between  DGNT  and  WRRC  and  where  appropriate  the 

FNTG.     The  reports  will  be  on  the  results  of  each  activity 
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identified  in  the  PERT  chart  and  on  the  results  of 
investigations  such  as  the  physical-chemical  and  nutri- 
tional analyses  of  samples  sent  by  DGNT  to  WRRC. 
Reports  by  advisors  or  technical  experts  are  also 
included. 

The  activities  evaluated  by  means,  of    reports  will  be: 

a)  Installation  and  start-up  of  the  baking  laboratory. 
This  will  be  a  joint  report  of  the  DGNT  and  the 
baking  expert. 

b)  Results  of  the  investigations  on  composite  flour 
formulations. 

c)  Conclusions  of  the  seminar /workshop  at  the  end  of 
Phase  I. 

d)  Final  report  of  Phase  I  results  with  conclusions 
and  recommendations . 

e)  Results  of  industrial  level  tests. 

f)  Results  of  the  bakers  training  course. 

g)  Results  of  the  consumer  acceptability  survey. 

h)  National  Plan  for  Introduction  of  Composite  Flours 

i)  Conclusions  of  the  Phase  II  seminar /workshop . 

j)    Reports    of  experts:  Baking  expert;  soy  technolo- 
gist, market  research  expert,  agricultural  economist 
and  others. 

k)    Reports    by  the  DGNT  on  the  activities  of  the  tech- 
nical assistance  experts. 
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IV. 6. 3.     National  evaluation. 

This  evaluation  will  consider  the  economic,  social  and 
technological  effects  which  the  implementation  of 
composite  flour  based  foods  will  bring.     The  means  for 
this  evaluation  will  be: 

a)  Seminar /workshop  at  the  end  of  Phase  I. 

b)  Seminar /workshop  at  the  end  of  Phase  II. 

c)  Participants  in  the  preparation  of  the  National 
Plan  for  Introduction  of  Composite  Flours* 

d)  Impartial  team  of  experts  to  decide  on  implementation 
of  the  "National  Plan  for  Introduction  of  Composite 
Flours." 
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SPECIFIC  COMMITMENTS 
V.l.  GOB 

V.1.1.      Pay  for  the  air  transport  of  laboratory  baking  equipment 
from  Miami  to  La  Paz  via  Lloyd  Aereo  Boliviano. 

V.l. 2.      Prepare  the  facilities  where  the  laboratory  baking 
equipment  will  be  installed. 

V.l. 3        Install  the  laboratory  baking  equipment. 

V.l. 4.      Purchase  raw  materials  such  as:  wheat  flour,  soy,  rice, 
quinoa,  additives,  reagents  and  other  materials  required 
for  the  project.     The  acquisition  of  these  materials  will 
be  effected  according  to  the  mutual  agreement  between 
DGNT  and  WRRC. 

V.l. 5.      Pay  the  salaries  of  local  personnel  which  work  on  the 
project . 

V.l. 6.      Pay  for  required  services  such  as:  electricity,  water, 

fuel  and  telephone. 
V.2.  WRRC/USAID 

V.2.1.      Assess  the  available  laboratory  scale  baking  equipment 

in  the  market  and  design  a  functional  baking  laboratory 

for  the  DGNT. 

V.2.2.      Purchase  up  to  $  15 > 000  of  equipment  necessary  to 

establish  a  functioning  baking  laboratory  within  the  • 
facilities  of  the  DGNT. 

V.2.3.      Assemble  the  baking  equipment  at  Miami,  Florida  for 
trans-shipment  to  La  Paz  via  Lloyd  Aereo  Boliviano. 
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V.2.U.      Provide  a  baking  expert  for  up  to  one  month  to  assist  the 
DGNT  establish  a  functioning  baking  laboratory  and  to 
provide  training  to  the  technicians  of  the  DGNT  on  the 
use  of  various  baking  and  cereal  testing  equipment. 
The  likely  time  for  this  activity  will  be  the  month  of 
April  1978. 

V.2.5.      Provide  a  baking  expert  for  up  to  one  month  in  the  latter 
stages  of  the  development  of  composite  flour  formulations 
and  during  the  evaluation  of  these  formulations  to 
assist  in  the  selection  of  the  most  appropriate  blends 
for  the  second  phase  work.     The  likely  time  for  this 
activity  will  be  June-July  1978. 

V.2.6.      Provide  support  in  the  area  of  nutritional  planning  and 
in  nutritional  analyses  of  ingredients,  composite  flours 
and  final  products. 

V.2.7.      Provide  an  expert  soy  technologist  both  in  the  areas  of 
laboratory  procedures  for  evaluating  and  controlling 
quality  of  soy  flours  and  in  industrial  procedures  in 
order  to  build  up  the  expertise  of  the  DGNT  in  this  area 
so  critical  to  the  success  of  the  composite  flour  program. 

V.2.8.       Provide  imported,  defatted,  food  grade  soy  flour  needed 
in  the  investigative  and  technical  feasibility  studies. 

V.2.9.      Provide  a  market  research  expert  to   assist  in  the  design 
of  the  market  acceptance  test  for  composite  flour 
products . 
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V.2.10.    Agrees  to  consider  further  requests  for  technical  assist- 
ance in  such  areas  as: 

V. 2. 10.1.  Milling  expert  — especially  as  would  relate 
to  conversion  of  mills  to  produce  composite 
flours . 

V.2.10. 2.      Baking  expert  to  establish  a  training  program 

in  composite  flour  use. 
V.2.10. 3.      Support  and  participate  in  the  seminar /work- 
shops at  the  completion  of  phase  I  and  phase 
II. 

V.2.10. 4.      Provide  an  economist  to  support  the  economic 
analysis  toward  the  end  of  phase  II. 

V.2.10. 5.      Consult  in  the  development  of  the  National 

Plan  for  Introduction      of  Composite  Flours . 
V.2.11.    Will  support  the  translation  of  major  reports  so  that 

all  major  reports  will  exist  in  both  Spanish  and  English. 
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VI.     SPECIAL  PROVISIONS 
VI. 1.  GOB 

WRRC  or  USAID  shall  not  release  information  on  the  project  to 
the  popular  press  without  prior  authority  from  the  Director 
General  of  DGNT,  MICT. 
VI . 2 .  USAID 

USAID/B  requests  two  copies  of  each  Report  listed  in  Section 
IV. 6. 2. 
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Appendix  B-4 
PROJECT  GRA^TT  AGPKEMEKT 

DATED:    June  22,  1976 

Between  th^  Republic  of  Bolivia  ( "GovemL?nt")  and  tb<" 
United  States  of  America,  acting  through  th^  Ag'^nc-y  foi 
International  Dervelopment  ( *^A .  I .  D.  " ) 

Article  1:     Ihe  Agrosment 

Ttf  ipyjirpose  of  this  Agreement  is  to  set  out  th<^  understandings 
of  th^^  parties  named  above  vith  respect  to  the  undert&king  by  th-? 
Gov?mffiGnt  of  the  Project  described  herein  and  vith  resp^^ct  to  tb^^ 
financiirg  of  the  Project  by  the  Parties. 
Article  2;     Tii^  Project 

Sc^rtion  2.1.  -  Definition  of  Project.    Bie  Projf^ct,  vhifih  is  fuithsj- 
d^rsrribed  in  Annex  1,  seeks  on  a  National  basis  to  iinprovo  th- 
nutritional  status  and  \?ell -being  of  the  people  of  Bolivia  by  -Lir^ioYir^ 
the  pr-:>t€in  nutiritional  quality  and  protein  quantity  of  vmsat  fo>'^i 
throv^.  the  appropriate  blending  of  the  flours  of  vheat,  soy,  rice 
and  quinoa  and  by  stimulating  domestic  agriculture  and  egribusirjcs^ 
to  m^,^t  thf  new  market  demands  for  soy,  rice  end  quinoa  "which  r^si^lt 
frDin  ths  introduction  of  the  composite  flours. 

It  is  a  goal  of  the  project  to  develop  coirposite  flouis  that  have  ZO\i 
higher  protein  content  than  vheat  flour  and  vht^^  these  coniposits  fl" £ 

« 

ar?  us-^-d  to  prepare  bread,  pastas  and  cracJkcrs,  the  acceptability  of 
those  end-use  foods  shall  not  be  diminished.    The  project  has  three- 


Appendix  B-4 


2 


phases: 

l)    dGvelopmont  of  appropriate  coicposite  flour  fonrxlatioas,  2) 
national  feasibility  detenni  nation  of  composite  flours  inc^ludin^^ 
trial  production  ai^d^  market  testing,  and  3)  introduction  of  the 
nf»w  composite  flours  and  processes  on  a  national  scale  subject  to 
results  of  evaluation.    In  addition  to  interaally  established  evalualiors, 
there  shall  be  an  evaluation  at  the  end  of  Phase  2  by  a  groi^p  of  iE:prjrti&j. 
experts  to  decide  on  implementation  of  the  third  phase.    The  niajor 
project  expediter  end  coordinator  is  the  Ministry  of  Industry, 
Commerce  and  Tourism.    Die  Western  Regional  Research  Center  (VIEPC), 
United  States  Dspartcent  of  Agriculture,  provides  technical  assistaje^  e 
and  funds  vorking  through  its  agreement  (PASA)  irith  AID's  Development 
Service  Bureau  (DSB). 

Annex  1,  attached,  eicplifies  the  definition  of  the  project  contain- d 
in  this  section  2.1.    mthin  the  limits  of  the  definition  of  thp 
project  in  this  Section  2.1.,  elements  of  the  ainplified  description 
stated  in  Annex  1  may  be  changed  by  written  agreement  of  the  aut^r^rizev-*; 
representatives  of  the  parties  named  in  Section  8.3.  "without  formal 
amendment  of  this  Agreement. 

Section  2.2,  -  Non^ incremental  Nature  of  Project 

(a)  No  additional  USAID  funding  beyond  that  provided  herein  will 
be  made  available  under  this  project. 

(b)  In  the  event  that  AID  does  not  provide  contemplated  fnindlng  in 
a  timely  fashion,  it  is  understood  that  either  party  may  elect  to 
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tenninate  this  Agreement  in  accordance  vlth  Grant  Project  Standard 
Provisions  Annex       Article  D,  Section  D.l;  provided,  however,  that 
vithln  the  limits  of  then  available  funds  commi; t€d  to  th^  ProJ^-t 
by  the  parties,  the  termination  period  ma^-  be  crt^ndeu  beyond  a  peri'vi 
of  30  days  to  providie'for  orderly  arrangGments,  and  that  each  party 
vill  do  all  it  believes  appropriate  to  retain  and  extend  the  benefits 
of  Project  activity  irfaich  has  already  taken  place. 

(c)    T?ithin  the  overall  Project  Assistance  Cocpletion  Date  as  defined 
in  Section  3.3.  of  this  Agreement  and  Mp^n  consultatf.on  with  th* 
Government,  AID  may  specify  in  Project  In^jlementation  Lettf^r  appr^Tpriate 
time  periods  for  the  utilization  of  funds  granted  by  AID  under  this 
Agreement . 

Article  35  Financing 

Section  3»1.  -  The  Grant.    To  assist  the  Government  to  meet  the 
costs  of  carrj'ing  out  the  Project,  AID/DSB  agrees  to  grant  the  GOf 
under  the  terms  of  this  Agreement  the  amount  not  to  exceed  $20'),'»') 
United  States  Dollars,    (ibe  ''Grant"). 

The  Grant  may  be  used  to  finance  Foreign  Exchazige  Costs,  aa  defined 
in  Section  6.1.,  and  TyDcal  Currency  Costs,  as  defined  in  Section  6.2., 
of  goods  and  services  required  for  the  Project. 

Section  3.2.  -  Government  Pesouicei  for  the  Project 
(a)    The  Government  agrees  to  provide  or  cause  to  be  provided  for  the 
Project  all  funds  in  addition  to  the  Grant  and  all  other  resources 
required  to  carry  out  the  Project  effectively  and  in  a  timely  manner. 
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(b)    TtK^  resources  provided  by  Goveranont  for  th<»  I¥o;3ect  vill  be  not 
l€rss  than  the  equivalent  of  US$238,  UOO,  including  costs  born*^  on  an 
"in-kind"  basis. 

Section  3.3.  -  Project  Assistance  Conrpletion  Date 

(a)  The  Project  Assistance  Con5)letion  Date,  whicii  is  April  30,  1979, 
or  suc'h  other  date  as  the  parties  may  agree  to  in  writing,  is  the  d&t^ 
by  vbich  the  parties  estimate  that  all  services  financed  under  the 
Grant  vill  have  been  performed  and  all  goods  financed  und<^r  th-  Grant 
will  have  been  furnished  for  the  Project  as  contezrplated  in  this 
Agreement . 

(b)  Except  as  AID/dSB  may  otherwise  agree  in  vritisg,  AID/dSB  irlll 

not  issuf  or  «^rove  documentation  i^^hich  would  authorize  disbursement  of 
the  Grant  for  services  perforcaed  subsequent  to  the  PACD  for  goods 
fxxroished  for  the  Project,  as  conten^ilated  in  this  Agreement, 
(r)    Requests  for  disbursement,  accoc^anied  by  necessary  supporting 
documentation  prescribed  in  Project  Implementation  Letters,  are  to 
be  rec-eived  by  AID  or  any  bank  described  in  Section  7.1  no  later  thar 
nine  (9)  months  following  the  PACD,  or  such  other  period  as  AID  agrees 
to  in  writing.    After  such  period,  AID,  giving  notice  in  writing  to 
the  Government,  may  at  any  time  or  times  reduce  the  amount  of  the 
Grant,  or  to  the  issuance  by  AID/DSB  of  docximentation  pursuant  to 
1^1  ch  disbursement  will  be  made  and  within  90  days  the  Government 
will,  except  as  the  parties  may  otherwise  agre?  in  writing,  funoish 
to  AID/DSB  in  form  and  substance  satisfactory  to  AID/DSB.    A  statement 
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of  the  names  of  the  persons  holding  or  acting  in  th-?  office  of  th^ 
Goverraneat  specified  in  Section  8.3. >  and  a  specimen  signature  of 
eacL  person  specified  in  such  statement. 

Section  U.2.  -  Notification  -     Vftien  AID/DSB  has  determin^'d  thf^t 
the  condition  precedent  specified  in  Section  U.l.  has  bean  met,  AID/LSB 
vill  promptly  notify  the  Government. 
Article  5:    Special  Covenants 

Section  5.1.  -    Pro.lect  Evaluation.    The  parties  egre^  tc  establish 
an  evaluation  program  as  an  integral  part  of  the  Project.    Zxc-spt  as 
the  parties  may  otherwise  agree  in  "writing,  the  program  vill  include, 
during  the  implementation  of  the  Project  and  at  one  or  more  points 
thereafter;    (a)  an  internal  Directorate  of  Standards  and  Technology 
(KjITT)  evaluation;  (b)  a  Joint  evaluation  between  IX3UT,  !?RRC  end  the 
Food  and  Nutrition  Technical  Group  (FFTG)  of  the  Ministry  of  Planning, 
and  (c)  a  national  evaluation  \7ith  participation  of  the  Ministries  of 
Planning  and  Coordination;  Industry,  Commerce  and  T^ourism;  Social 
I'elfare  and  Public  Health;  Agriculture  and  Rural  Affairs;  and  Financr; 
and  USAID/Bolivia  and  T7RRC. 
Article  6;    Procurement -Source 

Section  6.1.  -  Foreign  Exchange  Costs.    Disbursements  pursuant  to 
Section  7.1.  will  be  used  exclusively  to  finance  the  costs  of  goods 
and  services  required  for  the  Project  having  their  source  and  origin 
in  the  United  States  (Code  000  of  the  AID  Geographic  Code  Book  as  in 
effet^t  at  the  time  orders  are  placed  or  contracts  entered  into  for 
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such  good  or  services)  (Foreign  Exchange  Costs),  except  as  AXD/DSb 
may  otherwise  agree  in  writing,  and  except  as  provided  in  the  Project 
Grant  Standard  Provisions  Annex,  Section  C.l.  (B)  vith  respect  to 
marine  insurance. 

I  i 

Section  6,2,  •  Local  Currency  Costs.    Dishursements  pursuant  tn 
Section  7.2.  viU  be  used  excii^ively  to  finance  the  costs  of  gois 
and  services  required  for  the  Project  having  their  source  and,  except 
as  AID/DSB  may  otherwise  agree  in  writing,  their  origin  in  Bolivia 
(''Local  Currency  Costs") 
Article  7:  Disbursement 

Section  7.1.  -  Disbursement  for  Foreign  Excbang*-  Costs 
(a)    After  satisfaction  of  conditions  precedent,  the  Government  may 
obtain    disbursements  of  funds  tinder  the  Grant  for  the  Foreign 
Exchange  Costs  of  goods  or  services  required  for  the  Project  in 
accordance  with  the  terms  of  this  Agreement,  by  such  of  th(&  followiis^ 
methods  as  may  be  mutually  agreed  \Q>on: 

(1)  by  submitting  to  AID/DSB  with  necessary  supporting  documents tioD 
as  prescribed  in  Project  Implementation  Letters,  requests  for  rtimbursejii^nt 
for  such  goods  or  services,  or  requests  for  AID/D3B  to  procure  commodities 
or  services  in  the  Government's  behalf  for  the  project,  or, 

(2)  by  requesting  AID/DSB  to  issue  Letters  of  Commitment  for 
specified  amounts  to  one  or  more  U.S.  banks,  satisfactory  to  AID/DSB, 
committing  AID/DSB  to  reimburse  such  bank  or  banks  for  payments  made 

by  them  to  contractors  or  sillies,  under  Letters  of  Credit  or  otherwise, 
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for  su-ch  goods  or  services,  or  dirf^ctly  to  onr-  or  morr^  contreictors  oi 
svppii^^rs,  comniitting  AID/DSB  to  pay  such  contractors  or  suppli'^rs, 
throu^  Lettf^rs  of  Cr-edit  or  oth^^rvis's,  for  such  goods  or  services, 
(b)    BB.'^king  charges  incurred  by  GovOTsncnt  in  conD^^ction  vrLth  L^tt^rs 
of  Comnitment  or  and  Letters  of  Credit  vill  be  financed  under  this 
Grant  unless  Government  instructs  AIP/DSE  to  the  contrary.    Such  oth^ir 
cfctirg^s  as  the  parties  may  agree  to  ma;^''  also  be  financ^ed  und'^-T  th^ 
Grtat . 

Section  7.2.  •  Disbursement  for  Local  Currency  Costs 
(a)    ^Die  Government  may  obtain  disbursements  of  funds  Tinnier  the 
Grant  for  Local  Currency  Costs  required  for  the  ?ro;5eet  in  feccordari^rc- 
vith  the  terms  of  this  Agreement,  by  submitting  to  AID/LSB  vitli 
necessriry  supporting  documentatioa  as  prescribed  in  Piojeet  Inc^lem-  ntatic 
Lf-tters,  requests  to  finance  such  costs,  local  ciirrency  n^^*^.*^. 

for  such  disbursements  may  be  obtained; 

(1)  by  acquisition  by  AID/KB  vith  U.S.  Dollars  by  p\irchase  or 
from  local  currency  already  ovn«»d  by  the  U.S.  Government;  or 

(2)  by  AID/DSB  requesting  the  Government  to  mahf  availabi;^  th^ 
local  currency  for  such  'costs,  ai*d  thereafter  making  available  to  th^: 
Government,  through  the  opening  or  amendment  by  AID/DSB  of  Sps-c:i?il 
Letters  of  Credit  in  favor  of  the  Government  or  its  desigD*^^;  an 
amount  of  U.S.  Dollars  equivalent  to  the  amouDit  of  local  curreney 
available  by  the  Gr^tee,  vhich  dollars  will  be  utilized  for  procuiermt 
from  thf?  United  States  under  appropriate  proce-dures  described  ih  Project 
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Inrpl^mt'ntation  Letters 

Th?^  U.S    Dollar  equivalent  of  the  local  currency  majd'^  available 
hf  reuTiier  will  be,  in  the  case  of  subsection  (a)  (l)  above,  the 
emourt  of  U  S.  dollars  required  by  AID/lBB  to  obtain  the  local 
currency,  and  in  the  case  of  subsection  (a)  (2)  above,  an  amount 
calculated  at  the  ratt  of  erchange  specified  in  the  applicable  Special 
Letter  of  Credit  Implementation  I^IeiDoranduiii  hereunder  as  of  the  date 
of  tb^^  oponing  or  amendment  of  the  applicable  Special  Letter  of  Credit. 

S^tion  73    -  Other  Forms  of  Disbursement.    Disbursement  of  th^~ 
Grant  may  also  be  made  through  such  other  means  as  th?;  parties  m^y 
egn*  to  in  vriting 

S«<tioa  ^  h.  "  Rate  of  Exchange     Except  as  may  be  more  specifically 
provided  under  Section  7  2.,  if  funds  provided  under  the  Grant  arf 
introduced  into  Bolivia  by  AID  or  any  public  or  private  agency  for 
purposes  of  carrying  out  obligations  of  AID  hereunder,  the  Governmeut 
\dll  make  such  arrangements  as  may  be  necessary  so  that  such  funds 
may  be  converted  into  currency  of  Bolivia  at  the  higheat  rate  of 
c^ch&ng?:  available  to  AID  vhich-  at  the  time  conversion  is  made,  is 
net  uiilaiTful  5n  Bolivia 
Article  8s  Mscellaneous 

Section  8.1.  -  Communications .    Any  notice,  request,  docum^^nt  or 
oti-'^r  communication  submitted  by  either  party  to  the  other  under 
this  /igrtemont  vill  be  in  vriting  or  by  telegram  or  cable,  and  vill 
bf  e^^smed  duly  given  or  sent  "wben  deliverd  to  such  party  at  the 
foliovlL-i|<  addresses s 
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To  th*?:    Mlnist<»rlo  d«?  Induotria,  Comcrcio  y  Turlszno 
Aveoida  Cemacho  esquina  Bu®ao 
La  Paz 

To  AID:    USAID  Mission  to  Bolivia 
c/o  Amp^rican  Embassy 
La  Paz,  Bolivia 

Otb^r  addrrssca  may  8ubatitut€»d  for  tb^  abDve  ixpon  tb«^  giving  of 
notice.  In  addition,  tb^  Government  vill  provide  tk?^  USAID  Mission 
vitb  copy  of  any  conmrunication  sent  to  AID  in  TJashin^oD. 

Section  8.3.  -  Representatives .    For  all  purpoS'-^s  r^.l^/ant  to  this 
Agr^raient,  the  Government  vill  be  represente^d  by  the  individual  holdjr^\ 
or  acting  in  the  office  of  the  Klaister  of  Industry,  Commerce  and 
Tourism  and  AID  will  be  represented  by  the  individusJ.  holding  02 
acting  in  the  office  of  Mssion  Director,  each  of  vhom,  by  i^rrittca 
notice,  may  designate  additional  representatives  for  all  purposes 
other  than  exercising  the  power  xander  Section  2.1.  to  revise  element t 
of  the  amplified  description  in  Annex  I.    Hie  names  of  the  representative 
of  the  Government  vith  speclment  signatures,  will  be  provided  to  AIL\ 
which  may  accept  as  diily  authorized  any  instrument  sigf^£d  by  such 
representatives  in  lniplementation  of  this  Agreement,  until  receipt 
of  written  notice  of  revocation  of  their  authority. 

Section  8.U.  -  Standard  Provisions  Annex.    A  "Project  Grant 
Standard  Provisions  Annex"  (Annex  2)  is  attached  to  an  fonas  part  of 
this  Agreement. 

IK  ^UTIiESS  IBEEEOF,  the  Government  and  the  United  States  of  Amcric^L, 
cp.ch  acting  thr:)ugh  its  duly  authorized  representative,  have  caused 
this  Agreement  to  be  signed  in  their  names  and  delivered  as  of  the 
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day  find  year  firsi  ebcnre  irrlttea. 


TitlQ:  Director,  USAID/&olivi& 


fete: 
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PRjy^T  DESCRIPTION 

A.  Introduction  |  / 
The  purpose  of  the  project  is  to  improve  th*?  rrutrltioaal  status  and 

well  beiug  of  the  people  of  Bolivia  by:    1 ;    Iniproving  th^"  prot<?:in 
nutritional  qu&lity  end  protein  qiiaiitity  in  vheat  foods  throiigh  tki^ 
appropriate  blending  of  the  flours  of  vh<?at,  soy,  ried)  ai5d  quinoa  ar^ 
2)    Stimulating  domestic  agricxilture  and  agribusiness  to  eeet  the  »^ 
market  demands  for  soy,  rice  end  quinoa  vhich  ejrise  from  the  introductior 
of  the  coB^ositt  flom's.    The  purpose  vill  be  echieved  by  thr~  coffis^riiral 
production  throu^out  the  nation  of  highly  nutritions  coicposit*?  fioiirs 
ntilizine  vheat,  soy,  rice  end  quinoa. 

A  minimum  increase  of  20^  in  the  protein  content  of  the  blends  relatiiT 
to  vheat  flour  is  sought.    Bie  composite  flours  will  be  used  in  the 
manufacture  of  all  the  traditional  wheat  foods  such  bs  bread,  pastas,  ant? 
C2fackfiTs,  end  the  acceptability  of  these  foods  shall  not  be  diminished. 

B.  Project  Phasing 

B>e  erecution  of  the  project  fells  into  three  phases: 
1.    DeveloTjment  of  appropriate  composite  flour  forcrolstions. 
In  this  first  phase,  adequate  research  laboratory  facilities  are 
cocpleted,  basic  agricultural  consnodities  of  concern  characterized, 
processes  developed  to  convert  them  to  useable  foms,  coirposite  flours 
produced  and  tested  in  the  laboratory,  the  best  ones  selected  and  described 
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by  spe^cifiCAtioas,  and  accumulated  information  diss^iminatofi  by  s^mioar/ 
workshop  and  Phase  1  Final  Report. 

2,  KatiOQfll  Feasibility  Deteyminittion  of  Conqi^ositr  Flo^ixs  inr^lnding 
Trial  Production  and  Mariiet  Testing 

In  the  second  phase,  national  markets  are  analysed,  eomposite 
flours  ar«  propar^d  in  conmercial  trials,  tested  in  eoimserciel  bskprios 
and  pasta  plant  aad  market  tested.    A  technical -ecoiio?nic  analysis  is  m^Ji 
and,  if  i>ositive,  viU  result  in  the  preparation  of  a  National  Plan  for 
Introduction  of  Con^josite  Flours.    Accunralated  information  is  dissemiaat^c 
by  th9  Plan  and  a  seminar /workshop.    Feed  ba^k  is  solicited  for  consid^r.ti 
in  modifying  the  Rational  Plan  for  Introduction  of  Composite  Floiirs.  Iti'^ 
plan  is  then  evaluated  by  an  impartial  team  of  experts  to  decide  on 
implementation  of  the  third  phase.    l-Ia^or  participants  in  this  evaluatioi 
ere  Min  Plan,  1/ACA,  !^nistry  of  Health,  I^inistry  of  Finance,  liTCT,  USAID/'B, 
and  V7RRC, 

3.  Introduction  of  the  Nev  Composite  Flours  and  Process $g  oa  £ 
Rational  Scale.    In  the  Third  phase,  the  National  Plan  for 

Introduction  of  Composite  Flo\irs  is  put  into  effect.    It  vill  entail 
such  activities  as  Insuring  adequate  crop  production,  processing  and 
storage  capacity  for  soy,  rice  and  guinoa  flours,  transportation,  handling 
and  blending  capacity  at  vheat  mills,  training  for  bakprs,  quality  control 
and  regulation,  and  dissemination  of  information  and  promotion  in  the 
population. 
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In  ord«^r  to  coii5)let<?  the  three  project  phases  the  folloiring  major 
events  or  activities  are  detailed: 

Ri&sr  1 

a.  Collect  and  csharaeterize  as  to  general  type,  cong>osition, 
microbiological  and  physical  attributes  products  of  wheat,  sny, 
rice  and  quinoa  currently  available  in  the  market  that  are 
potentially  suitable  for  use  in  ccxrposite  flours. 

b.  Design  baking  laboratory,  purchase  and  assemble  equipment, 
pr«5pare  facilities  for  receipt,  ship  and  install  eguipm??nt. 

c.  R«?view  vorld  experience  and  develop  approaches  to  prepare 
siiitsble  flours  from  soy,  rice  and  quinoa  for  coffiposit*^  flours 
or  develop  approaches  to  use  rice  and  quinoa  products  directly 
in  the  wheat  milling  process. 

d.  Obtain  representative  saxr^les  of  wheat  flour,  soy  flour,  rice 
flour  and  quinoa  flour  and  additives  such  as  dough  conditioners 
for  coicposite  flour  formulation  work  and  testing. 

e.  Develop  and  test  coiq?osite  flour  fonnulations  by  physical,  chemical, 
nutritional,  microbiological,  and  Theological  means  and  by  baking 
and  pasta  preparation.    Optimum  blends  are  choosen  considering 

a  balance  of  nutritional,  functional  and  organoleptic  quality, 
industrial  feasibility  of  production  and  use,  cost  and  a^i cultural 
Bu^ly  and  potential. 

f .  Fvrther  aevelop  and  refine  approaches  to  prepare,  on  an  IndxistrlaJ 
basis,  flours  of  soy,  rice  end  quinoa  using  the  requirements 
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determined  for  these  floiirs  during  the  fomralation  development 
and  testing  periord. 

g.  Prepare  specifications  for  the  flours  of  soy,  rlc*  and  gtiinoa 
and  the  ehoosen  blends. 

h.  Hold  a  sendnsr/tforkshop  to  disseninete  first  pbese  rcsiilts  and 
recommendations  to  interested  parties  such  as  millers,  p&5t& 
producers,  agricultural  groups,  end  nutrition  orlesitsd  groxi^s. 

1.    Evaluate  the  vork  of  the  first  phase  and  prepare  a  final  report. 

Phase  2 

e.    Determine  availability  and  prepare  marftet  analysis  of  raw  materials, 
coB^site  flours  and  finished  products  calling  on  the  resources  of 
the  Ministry  of  Agriculture,  MICT  and  others. 

b.  Arrange  with  a  COTnaercial  mill  for  ea^aerttlisl  trieJ,  prfparetion 
of  composite  flours.    Assaable  necessary  ingredients  at  the  mill. 
Arange  for  the  packaging  end  storage  of  the  conposlt?^  fXacs^. 
Carry  out  the  camisercial  trial  preparation  of  cocrposite  floui « 

c.  fiveluate  process  and  blends;  repeat  if  necessary. 

d.  Test  prepared  blends  in  k  bakeries  (an  Industrial  level  end  a 
handicraft  level  bakery  in  Santa  Cruz  end  en  industrial  level 
end  handicraft  level  bakery  In  La  Paz  —  altitude  effects),  in 
one  cookie  opatatioa  azai  in  one  paste  operation. 

e.  Train  several  bakers  and  pasta  makers  on  the  use  of  the  n«v 
coarposite  flours  in  preparation  for  trial  use  in  their  operations. 
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f .  Distribute  samples  of  composite  flours  to  Uyi  trained  b&kers 
pasta  makers  for  their  use  under  the  geiieral  guidance  of  th? 
technicians  of  the  project.    Solicit  th^sir  coam-^nts  and  evaluate. 

g.  Design,  organize,  inplesnent  and  evaluate  e  consumer  market  test. 

h.  Prepai||  a  teciiaical-economic  analysis  of  composite  flours  (u3inrr 
all  accunrolated  experience)  for  introduction  into  the  a&tionsl 
market. 

1.    Jointly  develop  a  Hational  Plan  for  Introduction  of  Conrposite 

Flours  celling  on  the  resources  of  industry.  Ministry  of  Agricult^ij-, 
Ministry  of  Health,  MIKPLAII,  KTCT  and  others  as  require. 

j.    Arrange  a  eeainar/^rkshop  to  disseminate  to  the  s&s^rtd  phase^ 
results  qzkI  Ftcommendations  to  the  Interest  parties. 

Phase  3 

Btie  ia5)lenientation  of  the  Rational  Plan  for  Introduction  of  Cosiposit^ 
Flours  Hill  he  the  result  of  the  previous  ti*o  phases.    In  this  phas^:,  it 
is  necessary  to    jve  active  participation  of  public  and  privat*;^  institutions  „ 
Bie  areas  and  responsibilities  necessary  for  success  of  the  Plan  must  be 
specified.    Tte  HLan  should  contain  ell  the  actions  necessary  for  tb? 
introduction  of  the  coe^wsite  flours  in  the  Rational  majriet.    Some  of 
these  actions  are  detailed  as  follows: 

a.    Planting  of  sufficient  soy,  rice  and  quinoe  to  me^  the 
donands  for  composite  flours. 
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b.  iDst&llation  of  the  necesssry  equipmeot  for  th??  production  of 
def&tt^  soy  flour  suitable  for  human  consuniption . 

c.  Construction  of  a  suitable  plant  to  produce  food  graae  rxce 
flours  or  alternatively,  to  provide  food  grad^  riee  of  suitable 
physical  characteristics  to  be  used  directly  at  tb?-  flour  miDl^c 

d.  Utilization  of  the  quinoa  flour  erpect&d  from  tb?  T^rmri  Gh^.zzi 
plant  currently  under  construction  near  Oraro. 

e.  Installation  at  each  of  the  connnerciel  wheat  mills  of  appropriate 
storage  capacity  of  soy,  rice  and  quinoa  flours  and  the  installation 
of  haadliog  and  blendiug  capacity  to  add  the  soy,  rice  and  qulooa 
eind  other  additiT33  In  uhe  i«heat  flour. 

f .  Development  and  preparation  by  MICT  of  a  mechaxiism  (possibly 
seminar /workshops)  to  aaslot  balcerfi  and  pasta  mar>ufacturer£  ae^^t 
the  new  composite  flour. 

g.  Development  by  MICT  of  a  mechanism  of  coniposite  flour  regii;ietiosr3. 

h.  Development  by  MICT  of  a  mechanism  for  the  purchase  and  iaiport 
of  wheats  of  suitable  quality  for  coa5>osite  flours. 

i.  Develn^ent  of  a  plan  for  public  promotion  and  information 
dissemination  on  the  composite  flour  progrem  and  the  arrangement 
for  its  execution. 


V 
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Soy  Flour  Fortified  Pasta.    A  Selected  Review 
of  Literature  for  the  Bolivian  Wheat  Fortification  Project 

D.  A.  Fellers,  June  10,  1979 

I  i 

General  Background 

The  current  U.S.  Standards  of  Identity  for  macaroni  and  noodle  products  (1) 
provides  for  a  series  of  pasta  products  from  100%  semolina  pasta  to  those 
containing  egg  white,  eggs,  milk,  nonfat  dry  milk,  wheat  germ,  gluten,  soy  and 
other  protein  and  vegetable  materials.    Generally,  these  Standard  of  Identity 
products  fall  into  two  categories  with  respect  to  the  amount  of  protein 
additives:    1.    Products  that  contain  up  to  4  or  5%  of  protein  additives  (egg 
white,  eggs,  milk,  gluten,  wheat  germ);  2.    Products  that  contain  over  10% 
protein  additive  (soy,  nonfat  dry  milk,  yeast  protein  and  others  often  in 
combination).    U.S.  Standards  do  not  exist  for  pastas  containing  intermediate 
levels  (5  to  10%)  of  protein  additives.    This  has  resulted  in  product  research 
and  development  being  concentrated  on  products  of  higher  protein  content  than 
that  of  interest  for  the  Bolivian  Wheat  Fortification  Project.    Since  1960, 
there  has  been  several  studies  (2-11)  on  high  protein  pastas  sometimes  in 
conjunction  with  other  cereal  extenders  such  as  corn  flour  or  precooked  corn 
flour.    A  number  of  acceptable  products  have  been  claimed  and  some  are  being 
rr»arketed  conrnercially  or  in  special  programs  such  as  the  School  Lunch  Program. 
The  specific  formulas  for  U.S.  commercial  products  have  not  been  published  and 
thus  represent  proprietary  information.    Such  products  may  well  contain 
improvers  such  as  monoglycerides  to  reduce  stickiness  and  cooking  loss. 
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Questions  About  Pasta  for  the  Bolivian  Project 

1.  What    is  the  suitability  of  soy  flour  at  the  4  to  8%  level  for  pasta  made 
from  hard  or  semi -hard  bread  wheat? 

2.  What  PDI  or  NSI  for  soy  flour  is  best  for  pasta  when  used  at  the  4  to  8% 
level  and  using  hard  tr*  semi -hard  bread  wheats? 

3.  What  is  the  compatibility  of  4  to  S%  soy  flour  in  pasta  made  with  hard 
or  semi-hard  bread  wheats  extended  with  10%  rice,  or  10%  quinoa,  or  10% 
raw  corn,  or  10%  precooked  corn  flour? 

Some  Pertinent  Literature  for  the  Bolivian  Wheat  Fortification  Project 

The  Code  of  Federal  Regulations  (1)  specifies  that  the  soy  flour  used  in 
Standard  of  Identity  soy-fortified  pastas  be  made  from  "heat-processed, 
dehulled  soybeans,  with  or  without  the  removal  of  fat  therefrom".    In  Bolivia, 
a  decision  must  be  made  as  to  modification  of  the  soy  plant  (SAO  or  FACSA)  to 
produce  edible  soy  flour.    Front-end  dehulling  is  desired  for  maximum  quality 
soy  flour  since  this  type  of  dehulling  as  opposed  to  tail-end  dehulling  results 
in  reduced  insect  and  hull  fragments,  reduced  bitterness,  reduced  microbiological 
load  and  lighter  color.    It  is  for  these  reasons  that  the  U.S.  Code  of  Federal 
Regulations  specifies  fron'^end  dehulling  for  preparation  of  edible  soy  flour  for 
use  in  pastas. 

Matsuo  et  al  (12)  found  improvement  in  cooking  quality  with  the  use  of  egg 
albumin,  glutenin  and  higher  protein  durum  semolinas.    Spaghetti  was  firmer, 
less  compressible  and  more  elastic.    The  use  of  3%  soy  flour  (PDI/NSI  not 
specified;  52%  protein)  had  a  neutral  effect  on  cooking  quality  while  5%  soy 
flour  had  a  slight  firming  effect  (tenderness  index  favorably  decreased  from 
54  for  the  control  semolina  to  51  for  the  soy-fortified);  compressibility 
favorably  decreased  from  80  to  72;  and  recovery  (elasticity)  vyas  adversely 
affected  from  17  to  14  (cooking  procedure:  lOg  in  300  ml  boiling  water  for  20 
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minutes,  drain,  cool  in  ZO^Z  water  for  10  minutes,  drain,  measure  firmness, 
etc.,  of  individual  strains  on  Instron). 

Haber  et  al  (4)  studied  addition  of  soy  isolates,  a  soy  concentrate  and 
a  toasted  soy  flour  at  the '10%  level  in  durum  semolina  and  farinas  from  HRS 
and  SRW. 

Results  with  10%  defatted,  toasted  soy  flour: 


Total 
Protein , 

% 

Spaghetti 
Color  ]_/ 

Cooked 
Weight, 

Cooking 
loss , 

% 

Fi rmness ,— 
g .  cm. 

Semol ina 

12.2 

8.5 

37.7 

5.6 

4.8 

with  10% 

soy 

15.9 

6.0 

34.0 

7.8 

4.5 

HRS  Farina 

13.5 

5.0 

33.4 

4.4 

5.3 

with  10% 

soy 

17.1 

4.5 

33.7 

7.0 

6.9 

SRW  Farina 

8.6 

4.5 

35.8 

4.8 

5.0 

with  10% 

soy 

13.3 

5.5 

35.9 

7.6 

4.9 

1  Higher  values  represent  desirable  bright,  amber  color. 

2  Higher  values  represent  firmer  pasta  but  above  7.0  pastas  are 
considered  tough. 


Haber's  results  with  the  addition  of  10%  toasted,  defatted  soy  flour  showed 
that  cooking  losses  were  increased  substantially  for  all  three  types  of  wheat 
(durum,  HRS  and  SRW).    When  soy  flour  was  added  to  semolina,  color  of  resulting 
pasta  was  substantially  poorer  but  with  HRS  and  SRW,  the  addition  of  soy  flour 
had  little  effect  on  color.    When  soy  flour  was  added  to  semolina,  the  cooked 
weight  of  spaghetti  decreased  substantially  but  with  HRS  and  SRW,  the  addition 
of  soy  flour  did  not  affect  cooked  weight.    For  durum  and  SRW,  firmness  was  not 
affected  by  addition  of  the  10%  soy  flour  but  firmness  was  increased  by  the 
addition  of  soy  flour  in  the  HRS  pasta.    No  flavor  tests  or  panel  work  was 
conducted,  thus  there  are  no  results  on  acceptability.    For  Bolivia,  where  hard 
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and  semi -hard  wheats  are  used  for  pastas.  It  appears  the  major  disadvantage  of 
adding  soy  flour  would  be  an  increased  cooking  losses  (4  to  S%  for  100%  wheat 
spaghetti  and  7  to  8%  for  spaghetti  fortified  with  10%  defatted,  toasted  soy  flour) 

Breen  et  al  (5)  added  about  7.7,  14.6  and  21.5%  of  soy  flour  (defatted  and 
defatted-toasted)  to  semolina  (durum).    Six  different  defatted  and  two  different 
defatted-toasted  soy  flours  were  tested. 

Results:  All  values  are  presented  as  a  percent  of  the  semolina  control. 


Product  tested 


1  p  o  2  4 

Color     Cooked  Wt.     Cooking  loss     Firmness     Taste  panel 


Ave.  of  6  defatted 
soy  flours 

Ave  of  2  defatted- 
toasted  soy  flours 


Ave.  of  6  defatted 
soy  flours 

Ave.  of  2  defatted- 
toasted  soy  flours 


-soy  flour  addition  at  7.7%  level 
98.2        95.4  130.8  106.0 


94.1 


84.9 


96.2 


112.4 


109.7 


-soy  flour  addition  at  14.6%  level 
93.3        93.6  144.6  107.0 


91.6 


124.6 


107.7 


86.6 
87.8 

79.2 
71.2 


1  Acceptable  equals  greater  than  80. 

2  Acceptable  equals  greater  than  90. 

3  Acceptable  equals  less  than  140. 

4  Acceptable  equals  greater  than  50;  value  includes  specific  evaluation  of 
texture  and  flavor. 

These  results  indicate  good  acceptability  for  7.7%  soy  whether  the  soy  flour  is 
toasted  or  not.    At  the  14.6%  soy  level,  acceptability  might  be  described  as  fair. 
Toasted  soy  flour  caused  more  color  deterioration  but  results  in  reduced  cooking 
loss  compared  to  lightly  heated  soy  flours.    It  is  likely  that  soy  flours 
moderately  heated  (NSI  of  25-45)  would  represent  the  optimum  soy  flour  for 
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fortiflcation  of  semolina.    However,  when  farinas  (hard  bread  wheats)  are  used 
instead  of  durum  semolina,  it  is  likely  that  the  toasted  soy  flour  would  not 
have  as  detrimental  an  effect  on  color  (4)  but  would  still  provide  the  lov.'er 
cooking  loss  effect.    Thus,  jtlnere  may  be  a  slight  advantage  for  the  toasted  soy 
flour  when  using  farina  for  pasta  production.    In  Bolivia,  there  is  a  substantial 
capital  investment  advantage  to  toasted  soy  flour,  that  is,  the  desol ventizer- 
toaster  systems  already  in  place  in  Bolivia's  two  modern  solvent  extraction 
plants  would  not  have  to  be  replaced  or  modified.    This  savings  would  be  on  the 
order  of  $300,000  to  $500,000  for  the  soy  plant  to  be  modified  to  produce  edible 
soy  flour.    Another  advantage  of  toasted  soy  flour  is  the  assured  destruction  of 
trypsin  inhibitor,  whereas  because  of  the  low  87^C  boiling  point  (La  Paz), 
destruction  of  active  trypsin  inhibitor  in  pasta  during  cooking  may  be  questionable. 

Paulsen  (8)  studied  the  addition  of  12.5,  17  and  25%  addition  of  Ardex  550 
soy  flour  to  semolina.    His  results  point  out  that  cooked  weight,  cooking  losses, 
and  firmness  are  related  to  cooking  time  (0  to  90  minutes)  and  also  to  the 
diameter  of  spaghetti.    Inclusion  of  Ardex  550  or  increased  spaghetti  diameter  (^0.065 
to  0.075  in.)  reduced  the  water  absorption  rate    on  cooking  and  increased  firmness 
at  any  given  cooking  time.    Ardex  550  caused  increased  cooking  losses  (at  20 
minutes  of  cooking,  100%  semolina  pasta  had  5.4%  cooking  loss  while  12.5%  Ardex 
pasta  had  a  7.5%  cooking  loss.    Paulsen  points  out  that  soy  flours  have  35% 
soluble  carbohydrates  and  presumably  these  contribute  to  cooking  losses  in  soy 
flour  fortified  pastas. 

Leitao  et  al  (13)  reported  that  SSL  (sodium  stearoyl -2-lactyllactate) 
improved  the  physical  appearance  and  body  of  macaroni  fortified  with  up  to  20% 
of  soy  flour. 
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Pasta  doughs  for  extrusion  are  typically  about  31%  moisture.    Walsh  et  al 
(13)  have  reported  that  moisture  content  at  extrusion  along  with  other  factors 
such  as  extrusion  temperature  (less  than  150^F.)  and  extrusion  rate  does  affect 
pasta  quality.    Researchers  wgrking  on  soy  fortified  pastas  have  not  reported 
on  this  aspect.    Breen  et  al  (5),  who  studied  the  addition  of  7.7  to  21.6%  soy 
flours,  reported  doughs  were  made  to  31%  moisture  but  that  "some  variation  was 
used  when  necessary  to  assure  processing".    The  relative  inattention  to 
extrusion  moisture  suggests  little  change  from  standard  procedures  as  a  result 
of  soy  fortification.    The  same  conclusion  might  be  drawn  about  drying  of 
soy-fortified  pasta  which  has  also  been  neglected  in  the  literature. 

Storage  stability  of  soy  flour  fortified  pastas  has  not  been  reported  in  the 
literature,  though  the  acceptance  of  soy-fortified  pastas  in  the  U.S.  School 
Lunch  Program  suggests  reasonable  stability.    Other  cereal -soy  blends  have 
demonstrated  stability. 
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FORTIFIED  PASTA:  RESEARCH  NEEDS  FOR  BOLIVIA 

1.  Suitability  of  4  to  S%  soy  flour  for  pasta.    It  appears  that  pasta  with 
good  acceptability  can  be  prepared  using  4  to  8%  soy  flour.    Because  bread 
wheats  are  used  in  Bolivia  instead  of  durum,  little  or  no  color  deterioration 
would  be  expected.    This  assumes  that  soy  flour  would  be  produced  from 
front-end  dehulled  soybeans.  Such  pastas  can  be  expected  to  have  higher  cooking 
losses  than  100%  wheat  pasta.    At  high  altitudes,  the  addition  of  soy  flour 
may  increase  the  cooking  time.    This  is  indicated  by  the  suggestion  of  several 
workers  that  soy  flour  results  in  a  reduced  rate  of  water  absorption  during 
cooking  and  firmer  pasta.    At  La  Paz,  the  cooking  temperature  of  pasta  would 

be  only  88°C  (boiling  water).    At  Potosi  which  is  14,000  feet,  cooking 

temperature  is  even  less  at  85°C. 

Needs: 

a.  In  the  laboratory,  determine  the  effect  of  reduced  cooking  temperature 
on  soy  fortified  pasta.  If  vitamins  and  minerals  are  added,  determine 
effect  on  qual  ity. 

b.  In  a  commercial  pasta  plant,  demonstrate  production  of  soy  fortified 
pasta. 

c.  Determine  consumer  acceptabil ity  of  commercially  produced  soy-fortified 
pasta. 

2.  What  PDI  or  NSI  soy  flour  should  be  used?    The  literature  evidence  appears 
to  give  a  slight  advantage  to  fully  toasted  soy  flour.    Because  equipment  to 
produce  toasted,  defatted  soy  is  already  installed  in  Bolivia,  this  is 
additional  support  in  favor  of  deciding  on  toasted  soy  flour  for  use  in  pastas. 
Assured  destruction  of  trypsin  inhibitor  is  a  further  argument  for  selection  of 
toasted  soy  flour. 
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3.    Suitability  of  4  to  B%  soy  flour  with  10%  extenders.    The  literature 
searched  did  not  provide  any  specific  information  on  the  quality  of  pastas 
prepared  with  4  to  8%  soy  extended  with  10%  rice,  or  quinoa,  or  corn,  or 
precooked  corn  flours. 
Needs:  ' 

a.  In  the  laboratory,  evaluate  pastas  produced  with  4  to  8%  toasted 
defatted  soy  flour  and  10%  rice,  or  10%  quinoa  or  10%  corn,  or  10% 
precooked  corn  flour.    Evaluate  stability.    If  vitamins  and  minerals 
added,  test  effect  on  quality. 

b.  In  a  commercial  pasta  plant,  demonstrate  production  of  pastas  described 
in  3. a. 

c.  Evaluate  products  of  3.b.  in  consumer  acceptance  tests  that  include 
home  cooking. 
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Project:    "Improvement  of  the  Nutritional  Value  of  Foods  Based  on  Wheat  Flour" 


SUMMARY 

Soy  is  processed  principally  for  the  production  of  oil;  the  cakes  or  flours 
which  are  obtained  as  byproducts  are  intended  as  animal  feed.    There  is  no 
production  of  soy  flour  for  human  consumption,  firstly  because  no  demand  exists 
and  secondly  because  the  existing  factories  don't  have  the  equipment  necessary 
for  its  production. 

OIL  INDUSTRY 

The  national  oil  industry  started  approximately  in  1968  with  the  operation  of 
Industrias  de  Aceite  S.A.  (Oil  Industries,  S.A.)    Thereafter  Industries 
Oleanginosas  Ltda.    (Oil  Industries  Limited)  and  Compania  Oleanginosa  Ltda. 
(Oil  Company  Limited)  entered  into  operation.    These  three  private  factories 
established  themselves  through  considerable  effort  on  the  part  of  their  owners; 
their  development  was  slow  and  their  production  rhythm  irregular  and  inadequate 
to  meet  the  internal  demand  for  edible  oils. 

At  the  beginning  of  1972  plans  were  made  for  the  implementation  of  new  oil 
production  plants;  to  date  4  plants  have  been  installed.    Among  these,  two  have 
the  function  of  integrating  the  expelling  process  for  the  extraction  of  their 
oil.    The  other  two  plants  which  have  been  installed  are:    Sociedad  Aceitera 
del  Oriente  (Eastern  Oil  Society)  (S.A.O.)  and  Fabrica  de  Aceitas  de  Villamontes 
of  the  Corporacion  Boliviana  de  Fomento.    The  first  of  these  entered  a  trial  period 
in  the  middle  of  1976  and  the  second  in  October  of  1977;  both  have  large 
production  capacity  and  use  modern  technology  including  solvent  extraction. 

Among  the  plans  for  the  installation  of  oil  production  plants,  are  those  of  the 
Bolivian  Vegetable  Oil  Society  S.A.    During  1975,  the  project  advanced  somewhat 
in  its  construction  of  buildings  and  its  acquisition  of  equipment  and  machinery, 
but  then  these  activities  came  to  a  stand  still.    In  January  of  the  present 
year  one  of  the  Societies'  members  reported  that  before  carrying  out  the  project 
mentioned  above,  they  were  planning  the  financing  for  its  total  implementation. 

The  situation  of  this  industrial  group  is  shown  in  Table  No.  1. 
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TABLE  NO.  1 
COMPANIES  IN  THIS  SECTOR  (1978) 


COMPANY 

rKtoLNI  olIUAIlUN 

AND  PRODUCT 

1  nrflTTHM 

LULA 1 lUM 
OF  OPERATION 

Industrias  de 
Aceite  S.A. 

In  production  -  refined 
oil  (edible) 

Extraction:    Santa  Cruz 
Refining:  Cochabamba 

lllUUbLr  i  do  uica- 

ginosas  Ltda. 

i  r  1    \j\  UU  U  u  L  1 U 1 1   ~   cU  1  U  1  c 

oil . 

CALrauLiUii  uiiu  r^ci  iiiiriy. 

Santa  Cruz 

Compania  Oleagi- 
nosa  Ltda. 

In  production  -  edible 
oil . 

Extraction  and  Refining: 
Santa  Cruz 

Cooperative  Integral 
Guabira 

At  a  standstill  (para- 
1 i zed) -crude  oil . 

Extraction:  Santa  Cruz 

Complejo  Industrial 
Godefroid  (Industrial 
Complex) 

In  production  -  crude  oil 

Extraction:    Santa  Cruz 

Sociedad  Aceitera 
del  Oriente 

In  production  -  edible 
oil    (by  solvent) 

Extraction  and  Refining: 
Santa  Cruz 

Fabrica  de  Aceites 
(Oils  Factory)  S.A. 

Adjustments  and  trial 
runs  in  the  extraction 
(by  solvent)  plant  - 
Edible  oil . 

Extraction  and  Refining: 
Villamontes 

SOURCE:  "Diagnostic  of  the  National  Edible  Oils  Industry"— D.G.N. T. -April  1978. 
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RAW  MATERIAL 

The  raw  material,  which  is  traditionally  processed  by  the  national 

vegetable  oil  industry,  is  cottonseed  and  soy.    Besides  these,  crude  oil  is 

imported  as  a  result  of  insufficient  domestic  raw  material. 

AREAS  IN  CULTIVATION 

Bolivia's  prospects  for  the  cultivation  of  soybean  are  excellent,  considering 
her  readily  available  agricultural  potential  along  with  ecologically  adequate 
regions  for  soy  production. 

The  cultivation  areas  are:  The  Department  of  Santa  Cruz,  center  of  major 
production,  where  90%  of  the  total  area  cultivated  is  found,  and  the  Department 
of  Tarija  in  the  region  of  Yacuiba  and  Villamontes,  and  the  Department  of 
Cochahamba  in  the  Chapare  Tropical  region. 

VARIETIES  CULTIVATED 

The  commercial  varieties  which  are  destined  for  the  oil  factories  are: 

Variety  Region 

Pelicano  Santa  Cruz 

Santa  Rosa  Santa  Cruz  (especially  in 

Yapacani . ) 

Halosoy  and  Pelicano  Tarija 


On  a  regional  basis  within  the  Proyecto  de  Oleaginosas  (oil  project)  "Gran 
Chaco,"  attempts  have  been  made  toward  the  introduction  of  the  variety  Bossier 
which,  according  to  information  obtained,  has  given  very  good  results  in  terms 
of  per  hectare  yield. 

PLANTING  PERIOD 

Summer  is  considered  the  optimum  cultivation  period;  the  optimum  planting  time 
fluctuates  between  the  15th  of  November  and  the  15th  of  January,  depending  on  the 
length  of  the  vegetative  stage  of  the  variety  planted.    The  winter  planting  is 
done  in  the  months  of  April  and  May  and  produces  a  small  quantity  of  grain  and 
is  done  only  with  the  intention  of  obtaining  seeds  for  the  large  summer  plantings. 


YIELDS 

The  yield  of  soybeans  per  unit  of  area  is  variable,  depending  on  the  favorability 
of  the  weather;  in  the  area  of  Santa  Cruz  the  yield  fluctuates  between  1,700 
and  2,000  kg.  per  hectare;  around  Chaco  yields  of  1  ,600  to  1  ,800  kg  per  hectare 
are  bei  ng  obtai  ned. 
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HARVESTING  SYSTEMS 

In  Santa  Cruz  the  cultivation  of  soybeans  is  mechanized.  A  copy  of  production 
costs  for  soy  in  Tariza  is  attached. 

CULTIVATED  AREAS  AND  FUTURE  AREAS  OF  CULTIVATION 

The  cultivation  of  soybeans  is  recent  (1973)  from  the  commercial  point  of  view 
or  large  scale  production;  the  increase  in  the  cultivation  of  this  grain  is  due 
mainly  to  the  policy  of  establishing  new  oil  producing  plants  in  the  country. 
In  Table  No.  2  the  production  and  cultivation  history  of  soy  is  shown. 


TABLE  2 

HISTORY  OF  THE  CULTIVATION  AND  PRODUCTION  OF  SOYBEANS 


Year 

Hectares 

Yield  kg/ha 

Production  TM 

1969/70 

1 ,000 

1,500 

1,500 

1970/71 

800 

1 ,500 

1,200 

1971/72 

800 

1,500 

1,200 

1972/73 

2,000 

1 ,700 

3,400 

1973/74 

5,800 

1,380 

8,004 

1974/75 

9,450 

1 ,266 

11,930 

1975/76 

12,100 

1,270 

15,370 

1976/77 

7,3000 

1  ,2000 

8,8550 

1977/78 

22,00000 

1  ,20000 

26,40000 

Source: 

Agricultural  Statistics  - 
1976  -  1977:0  Provisional 

-  Minister  of  Farm  and 
Data, 00  Estimated. 

Agricultural  Affairs- 
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PRODUCTION  COSTS 

CROP    Soy  VARIETY    PeHcano  PER  Hectare 

OWNERSHIP    Agricola  "CANADA  ANCHA"  YEAR  1977 


CANTON    Saladillo  PROVINCIA    Gran  Chaco        DEPT  Tarija 


Date 

Unit 

Total 

Carried  Out 

Operation 

$bi 

$  b^ 

Soil  Preparation 

Nov.  10,  1976 

machine  plowing 

350.- 

350.- 

Dec.  8,  1976 

first  leveling 

200.- 

200.- 

Jan.  9,  1977 

second  leveling 

200.- 

200.- 

Jan  9,  1977 

ant  control  with  (glacoxan) 

100.- 

P 1 anti ng 

Jan.  10,  1976 

60  kg  seeds 

7.5 

450.- 

Jan.  10,  1976 

250  grams  of  innoculant 

25.- 

25.- 

Jan.  10,  1976 

machine  seeding 

200.- 

200.- 

one  laborer  for  seeding 

40.- 

40.- 

Cultural  Operations 

Feb.  12,  1976 

12  man-days  for  1st  weeding 

40.- 

480.- 

Feb.  15,  1976 

500  c.c.  of  Metasystox 

200.- 

100.- 

Feb.  15,  1976 

Dusting  with  motorized 

200.- 

200.- 

sprayer 

Feb.  15,  1976 

One  worker  to  handle 

40.- 

40.- 

i  nsect icide 

March  16,  1976 

8  man-days  for  2nd  weeding 

40.- 

320.- 

April  14,  1976 

4  man-days  for  chopping 

40.- 

160.- 

Harvesti  ng 

May  10,  1976 

Thrashing  of  1 ,500  kgs 

0.5 

750.- 

( est  imat  i  on) 

May  10,  1976 

6  sacks 

15.- 

90.- 

May  10,  1976 

Internal  transport 

0.1 

150.- 

May  10,  1976 

4  man-days  for  harvesting 

40.- 

160.- 

June  10,  1976 

Transport  to  Villamontes  of 

0.2 

300.- 

1 ,500  Ks. 

Total  Direct  Expenditures 

4,315.- 

4,315.- 

4,315.- 

10%  interest  on  circulating 

431  .- 

431  .- 

431  .- 

capital 

10%  reserve  capital 

431  .- 

%  Amortization  on  fixed  investments 

165.- 

Total  indirect  expenditures 

1 ,027.- 

431.- 

Total  expenditures  or  costs 

5,342.- 

4,746.- 

Total  earnings  from  1,500  kgs.  of 

production  $b.  4.-  c/u. 

6,000.- 

6,000.- 

Total  Cost 

5,342.- 

4,746.- 

Net  Profit: 

658.- 

1,254.- 

1.  $US  1.00  =  $b  20 
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According  to  the  National  Plan  for  Social  and  Economic  Development  (1976-1980) 
the  projected  cultivation  of  soybeans  in  the  period  of  1978  -  1980  is  shown  in 
Table  No.  3. 

TABLE  NO.  3 

PROJECTED  AREA  FOR  THE  PRODUCTION  OF  SOYBEANS 


Year  Hectares  Yield  kg/ha  Production  TM 


1978/79  50,389  1,290  65,002 

1979/80  68,025  1,296  88,160 

1980/81  91,833  1,300  119,383 


Source:    National  Plan  for  Economic  and  Social  Development  -  Volume  II 


By  Resolution  13915,  dated  August  30,  1976,  the  Oil  Project  "Gran  Chaco"  was 
created  under  the  direction  of  the  Ministry  of  Farm  and  Agricultural  Affairs 
(MACA)  with  the  purpose  of  promoting,  extending  and  directing  the  production, 
destined  to  cover  the  demand  required  for  the  Oil  Factory  of  Villamontes. 

From  the  information  obtained  from  the  Bolivian  Institute  of  Agricultural 
Technology  (IBTA)  it  is  known  that  in  order  to  cover  the  requirements  of  the 
oil  factory  (FACSA)  approximatelyu  54,101  hectares  planted  with  oil  crops  and 
corn  or  other  grains  is  needed,  in  order  to  be  able  to  rotate  the  crops 
tentatively  in  the  following  manner: 

Peanuts  17,101  1 ,5  TM/ha  25,651 

Soy  10,000  ha  1,5  TM/ha  15,000 

Cotton  5,000  ha  1 ,5  TM/ha  7,500 

The  Project  Gran  Chaco  has  1,161  cultivated  hectares  of  soybeans  as  of  1977. 


DEMAND  AND  SUPPLY 

The  demand  for  soybeans  during  the  period  1974-1977  is  shown  in  Table  4. 

TABLE  4 
CONSUMPTION  OF  SOY 


Year° 

Soy  TM 

1974 

3,900 

1975 

4,100 

1976 

3,130 

1977 

8,050 

Source:    Diagnostic  of  the  National  Edible 
Oils  Industry.    D.G.N.T.  -  April  1978 
^Information  corresponding  to  3  factories 
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During  1977  SAO  processed  5,000  TM  of  soy,  Industrias  de  Aceita  S.A.,  2,050  TM 
and  Industrias  Oleaginosas  LTDa.,  1,000  TM. 

According  to  information  supplied  by  the  engineer  Jorge  Taborga,  SAO  will  need, 
for  the  coming  year,  7,000  TM  of  soy,  FACSA  up  to  the  end  of  May  (1978)  received 
about  9,000  TM  of  soy  from  Santa  Cruz,  El  Chaco  and  a  small  amount  from  Argentina; 
all  of  which  indicates  that  both  plants  will  process  about  16,000  TM  of  soy, 
which  according  to  the  production  estimated  for  this  year,  would  leave  a  surplus 
to  be  processed  by  the  rest  of  the  factories. 

The  supply  of  soy  grain  for  1978  will  be  26,400  TM  and  for  1979  and  1980  it 
will  reach  65,002  and  88,160  TM  resepcti vely.    Concerning  the  object  of  the 
project  "Improvement  of  the  Nutritional  Value  of  Foods  based  on  Wheat  Flour," 
for  the  demand  for  soy  of  the  oil  factories,  SAO  and  FACSA  of  Villamontes,  see 
Table  No.  5. 

TABLE  NO.  5 
DEMAND  FOR  SOY 


 FACTORY  CAPACITY  TM/DAY  SOY  TM/250  day  year 

Sociedad  Aceitera  del  Oriente  200  50,000 

(Eastern  Oil  Society) 

Fabrica  de  Aceitas  S.A.  300  75,000 

(Oil  Factory)  


As  can  been  seen  in  the  above  table,  the  demand  for  soy  for  the  two  oil  factories 
reaches  a  total  of  125,000  TM  for  the  year,  working  at  full  capacity,  which  in 
terms  of  the  supply  which  is  to  be  available  in  1979  and  1980  results  in  a 
production  deficit. 

SOY  MARKET 

The  soy  market  is  centralized  in  the  region  of  Santa  Cruz  where  71%  of  the  oil 
producing  factories  are  found. 

USES  OF  SOY 

Almost  100%  of  the  soy  produced  is  Intended  for  use  in  the  edible  oil  industries 
and  to  a  very  limited  extent  for  use  in  the  product ionn  of  protein  rich  foods 
such  as  MAISOY,  in  which  soy  is  used  as  a  compliment  to  corn;  also  it  is  employed 
in  the  preparation  of  some  dishes. 

In  Cochabamba,  Sr.  N.  Guzman  stated  that  during  1977  the  production  of  whole  soy 
flour  was  initiated;  the  problem  which  he  encountered  was  the  lack  of  a  market 
for  this  flour  owing  to  the  lack  of  general  knowledge  about  the  nutritive  value 
of  soy  and  its  uses.    He  also  said  that  the  University  of  North  Carolina  has 
offered  him  technical  assistance  as  well  as  financial  help  so  that  he  can 
continue  with  this  production. 
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MARKETING 

The  marketing  of  soy  is  often  carried  out  through  intermediates  who  collect 
from  farmers  and  then  sell  to  oil  processors.    Such  is  the  case  of  CEIBO  which 
provides  oil  seeds  collected  in  Santa  Cruz  to  FACSA  in  Villamontes.  Farmers 
also  sell  directly  to  oilseed  processors. 

COMPOSITION  OF  SOY 

The  composition  of  the  soy  produced  domestically  is  shown  in  Table  No.  6. 

TABLE  NO.  6 


Region 

Area  of  Production 

Composition 

Santa  Cruz 

Tari ja 

Oil  % 

21.19 

20.59 

Protein  Nx6.25  % 

40.78 

38.85 

Crude  Fiber  % 

11.50 

12.88 

The  samples  are  from  the  1978  harvest  and  were 
furnished  by  the  Fabrica  de  Aceites  of  Villamontes 


TECHNOLOGICAL  ASPECT 


FABRICA  DE  ACEITA  S.A.    *  CBF 

The  Fabrica  de  Aceites  of  Villamontes  presently  is  in  a  period  of  adjustment 
and  testing  of  the  cleaning  equipment,  as  well  as  the  preparation  and  oil 
extraction  machinery  which  has  a  capacity  of  300  TM  per  day.    As  with  SAO  it 
hasn't  got  the  necessary  equipment  for  the  production  of  soy  flour  for  human 
consumption. 

The  Corporacion  Boliviana  de  Fomento  looked  for  the  provision  of  its  oil  plant 
at  Villamontes  under  the  "Key  in  Hand"  system;  the  foreign  company  which  conceded 
this  contract  is  De  Smeth,  of  Argent i nan-Bel gi an  origin,  from  who,  at  the  same 
time,  the  Bolivian  corporation  is  receiving  technical  assistance. 

This  plant  is  versatile,  it  can  process  cottonseed,  soy,  and  peanuts.  The 
process  which  is  used  in  the  manufacture  of  soybean  oil  is  indicated  in  graph 
No.  1. 
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GRAPH  No.  1 
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The  equipment  available  to  FACSA  is  as  follows 

1.    RECEPTION  OF  SEEDS: 

1.1  Scale 

1 .2  Dryer  Cap. 


1.3  Silos:  Muskogee  for  cottonseed 
concrete  verticals  (soy) 


2.  CLEANING  AND  PREPARATION  OF  THE  SEEDS 

2.1  Seed  Cleaners  (3) 

2.2  Roller  mills 

2.3  Cookers  (2) 

2.4  Laminators  (2) 

2.5  Dehusker  and  separaters  (cottonseed) 

2.6  Beaters  for  cottonseed 

2.7  Expel ler  (for  cottonseed)  (3) 

3.  EXTRACTION  BY  SOLVENT 

3.1  For  soy 

For  cottonseed 

4.  TREATMENT  OF  THE  DRAINED  FLOUR 

4.1  Solvent  remover-toaster  (D.T.) 

4.2  Cooler 

5.  STORAGE  OF  THE  FLOUR 

5.1  Silos  (3) 

5.2  Packager  and  bag  stitcher 

6.  REFINING 

6.1    Refining  of  the  crude  oil 


N.A. 

300  TM/day 
20,000  TM 
40,000  TM 
300  MT/day 
300  TM/day 
300  TM/day 
300  TM/day 
200  TM/day 
200  TM/day 
150  TM/day 


300  TM/day 
150  TM/day 


N.A. 
N.A. 

65  TM/day 


This  equipment  and  machinery  which  is  used  by  FACSA  has  been  manufactured  in 
various  countries:    U.S.,  Belgium  and  Argentina. 

According  to  the  information  given  by  one  of  the  technicians  from  De  Smeth,  the 
D.T.  which  FACSA  uses  is  not  adequate  for  the  production  of  soy  flour  intended 
for  human  consumption  because  of  the  heat  treatment  which  reduces  the  nutritional 
value  of  the  flour  and  the  di spersabil ity  of  the  protein  in  water  and  causes 
darker  color  and  off  flavor. 
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EASTERN  OIL  SOCIETY 


This  oil  plant  was  also  installed  under  the  "Key  in  Hand"  system;  the  firm  in 
charge  was  the  Industrial  Engineer  Co.  of  Israel. 

It  is  a  versatile  plant  where  presently  cottonseed  and  soy  are  processed.  For 
soybean  oil  production,  the  process  used  is  as  follows: 

(a)  Cleaning  of  the  grain,  where  all  the  impurities  are  eliminated  but  not  the 
damaged,  split  or  bicolored  kernels. 

(b)  Breaking  of  the  grain  by  which  means  the  size  of  the  particles  are  reduced, 
leaving  the  husk  free  but  not  separating  it  from  the  pulp  or  flesh  of  the  seed. 

(c)  Conditioning  and  flaking  the  kernels. 

(d)  Extraction  by  solvent  of  the  oil  contained  in  the  flakes;  the  flour  comes 
out  of  the  extractor  containing  0.5%  oil. 

(e)  Eliminating  the  gumminess  of  the  crude  oil  obtained. 

(f)  Taking  the  solvent  out  of  the  de-greased  meal,  this  is  done  through  a 
steam  treatment  at  100°  centigrade  in  a  D.T. 

(9)    Bagging  or  pelleting  the  solvent-removed  meal  to  which  crude  lecithin  is  added. 

Graph  No.  1  shows  this  process;  the  meal  or  pellets  obtained  by  this  process 
are  intended  as  animal  feed.    Attached  is  a  copy  of  the  laboratory  analysis  of 
this  type  of  flour  processed  in  the  SAO  plant  and  analyzed  in  the  laboratories 
of  the  DGNT. 


DETERMINING  THE  SIZE  OF  THE  PARTICLES  IN  SOY  MEAL 


Sieves^  Mesh  No. 

Percent 

Make-up 

45 

27.71 

husk,  thick  soy  and 
foreign  matter 

50 

10.14 

husk,  thick  soy  and 
foreign  matter 

60 

10.86 

husk,  thick  soy  and 
foreign  matter 

100 

22.53 

flour 

120 

17.20 

fl  our 

11.56 

fl  our 
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The  equipment  and  machinery  used  by  this  oil  plant  is  manufactured  in  Germany, 
The  U.S.  and  Brazil.    This  machinery  is  described  below: 


1.  RECEPTION  AND  STORAGE  OF  THE  SEEDS 

1.1  Scale 

1.2  Dryers  for  seeds  (3  Goldsaats) 

1.3  Silos  (2  Muskogee) 

2.  CLEANING 


Adequate 
600  TM/day 
40,000  TM/day 


2.1  Cleaner  (1) 

2.2  Medium  cleaners  (3) 

2.3  Dehuskers  for  cottonseeds  (4) 


200  TM/day 
600  TM/day 
160  TM/day 


3.  PREPARATION 


3.1  Breaker  (1) 

3.2  Flakers  (2) 

3.3  Cookers  (3) 


200  TM/day 
200  TM/day 
240  TM/day 


4.  EXTRACTION 


4.1  Expel ler  for  cottonseed  (3) 

4.2  By  solvent: 

4.2.1  Continuous  extractor  for  soy 

4.2.2  Continuous  extractor  for  cottonseed 

5.  TREATMENT  OF  THE  DEFATTED  FLOUR 

5.1  Solvent  remover-toaster  (DT) 

5.2  Hammer  Mill  (1) 

5.3  Pellitizer  (1) 

6.  STORAGE 

6.1    Sil OS  for  fl our 

7.  REFINING 
7.1  Refinery 

PRODUCTION  OF  SOY  FLOUR  FOR  HUMAN  CONSUMPTION 


240  TM/day 

200  TM/day 
150  TM/day 


200  TM/day 
6  TM/hour 
5.2  TM/hour 


N.A. 


40  TM/day 


As  has  already  been  mentioned  the  production  of  soy  flour  for  human  consumption 
is  non-existent;  there  is  no  demand  for  this  flour  and  the  national  industry 
does  not  have  the  appropriate  machinery  and  equipment  for  this  production. 
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Within  the  Project  "Improvement  of  the  Nutritioonal  Value  of  Foods  Based  on 

I Wheat  Flour"  SAO  and  FACSA  are  being  considered  as  possible  production  plants 
of  soy  flour  for  human  consumption,  owing  to  the  fact  that  the  process  which 
they  employ,  and  the  equipment  and  machinery  which  they  use  lend  themselves 
imore  toward  this  type  of  production.    Nevertheless  both  plants  would  have  to 
[increase  some  of  their  operations  in  the  current  process,  as  well  as  obtain 
equipment  which  they  presently  lack. 

The  operations  which  should  be  augmented  are  the  following: 

(a)    Elimination  of  all  the  parted  or  split,  damaged,  and  bicolored  grains  and 
1  foreign  matter  which  affect  the  ultimate  quality  of  the  soy  flour. 
I  (b)  Separation  of  the  husks  from  the  pulp. 

(c)    Milling  and  fine  sifting  of  the  flour  from  which  the  solvent  has  been 

removed . 

In  order  to  obtain  these  goals  the  equipment  which  must  be  obtained  for  each 
one  of  the  factories  is  as  follows:    FACSA:  flash  type  desol ventizer  in  order 
to  obtain  a  flour  with  a  maximum  NSI.    Hammer  mill  for  the  milling  of  the 
flour  after  removal  of  the  solvent,  made  in  such  a  way  that  97%  passes  through 
the  No.  100  U.S.  Standard  Screen.    SAO:    Vibrating  sifters  with  a  vacuuming 
system  with  air  where  the  husks  are  separated  from  the  pulp.    Flash  type  desol- 
ventizer.    Hammer  mill  and  sifters. 

The  production  of  soy  flour  for  human  consumptiopn  and  animal  consumption  has 
been  calculated  according  to  the  following  balance  of  material: 

FACSA:    Processing  capacity  300  TM/day 
Days  worked:    250  day  a  year. 

Material  which  enters: 

300  X  0.20  =  60  TM  of  crude  oil 
300  X  0.80  =  240  TM  of  meal 

Material  which  leaves  (the  plant): 

Consider:    0.5%  of  oil  in  defatted  meal 
2.5%  gums 

240  X  0^  =  1.26  TM  of  oil  in  meal 
95 

60  X  2.5  =  1.5  TM  of  gums  in  raw  oil 

240  +  1  .26  +  1  .5  =  242.76  TM  of  meal  for  animal  feed. 

The  production  of  soy  flour  for  human  consumption  will  be  of  222  TM  per  day, 
having  in  mind  that  7%  is  husks  which  are  eliminated  and  that  the  raw  lecithin 
is  not  counted.    The  annual  production  of  these  flours  is: 

Soy  Flour  for  animal  consumption:    243  x  250  =  60,750  TM 
Soy  Flour  for  human  consumption:    222  x  250  =  55,500  TM 
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Soy  Flour  for  human  consumption:    222  x  250  =  55,500  TM 
SAO:    Capacity  -  200  TM/day 

days  worked:    250  days  a  year 

Production:    (Under  the  same  conditions  described  for  FACSA) 

Soy  flour  for  animal  consumption:    162  x  250  =  40,500  TM 
Soy  flour  for  human  consumption:    147  x  250  =  36,750  TM 

NECESSARY  INVESTMENT  IN  ORDER  TO  OBTAIN  THE  EQUIPMENT 

According  to  the  information  provided  (January  -  1978)  by  engineers  Otero  and 
Taborga  of  the  SAO  factory,  the  equipment  necessary  to  obtain  for  the  production 
of  soy  flour  intended  for  human  consumption  would  require  an  investment  of 
$500,000  in  U.S.  currency,  which  could  be  made  available  to  them  if  the  government 
could  assure  them  of  a  stable  market. 

According  to  the  information  obtained  from  the  CBF,  through  Engineer  Dehasa, 
the  investment  which  they  could  make  to  obtain  their  equipment  also  will  be 
subject  to  the  demand  for  soy  flour  and  to  the  authorization  which  could  be 
given  by  the  Minister  of  Industry,  Commerce  and  Tourism  (MICT)  for  the  use  of 
soy  flour  in  the  making  of  bread. 

To  summarize,  presently  neither  of  the  two  companies  have  plans  to  enter  into 
the  production  of  this  flour,  on  the  contrary  they  have  plans  for  the  production 
of  vegetable  shortenings. 

THE  PRICE  OF  SOY 

The  marketing  of  the  soy  is  subject  to  bonuses  or  penalties  depending  on  its 
greater  or  lesser  degree  of  quality.    SAO  carries  out  its  selling  and  buying 
contracts  based  on  American  standards  and  offers  the  farmer  a  price  of  $US  215; 
FACSA  on  the  other  hand  uses  Bolivian  standards  in  its  buying  selling  activities; 
the  price  of  the  metric  ton  of  soy  set  by  Villamontes,  according  to  the 
information  given  by  Engineer  Zamora,  manager  of  that  factory,  is  $US  267.50, 
which  includes  the  transport  ion  fees  from  Santa  Cruz  to  Villamontes  and  the 
commission  to  CEIBO.    In  Annex  No.  1  the  quality  of  domestic  soy  received  by 
FACSA  is  shown. 

SOLVENT 

The  solvent  which  is  used  is  produced  nationally  and  costs  $0.26  US  dollars  per 
liter;  fixed  price  Santa  Cruz;  previously  hexane  was  imported  from  Argentina 
at  a  price  of  $.40  US  dollars  per  liter. 

From  information  provided  by  FACSA  it  is  known  that  the  characteristics  of  the 
solvent  SAM  are  the  following: 

Specific  gravity:    60/60°  C  0.680 
Distillation  760  mm  Hg.  90%  to  UO^F  Max 

DEMAND  OF  SOY  FLOUR  FOR  HUMAN  CONSUMPTION 


It  is  estimated  that  consumption  of  wheat  flour  for  1978  will  be  194,641  TM; 

-14- 


Appendix  B-6 


The  demand  for  soy  flour  for  the  same  year  is  estimated  on  a  basis  of  two 
alternatives:    1st  alternative:  6%  substitution  -  11,679  TM 

2nd  alternative:  8%  substitution  -  15,571  TM 


THE  PRICE  OF  SOY  FLOUR 

To  estimate  the  price  of  soy  flour  intended  for  human  consumption,  the  production 
of  soy  flour  for  animal  feed,  which  is  162  TM/day,  has  been  taken  as  a  basis; 
the  price  of  this  quantity  reaches  $810,000  in  Bolivian  currency,  but  in  the 
production  of  soy  flour  for  human  food  the  husk  is  eliminated,  thus  lowering 
production  to  147  TM/day;  it  has  been  considered  that  the  producer  would  have 
to  obtain  the  same  sales  value  (810,000  Bolivian  pesos)  for  these  147  TM,  from 
which  we  can  determine  a  price  of  5,500  Bolivian  pesos/TM  ($US  275/TM.) 

On  the  other  hand  the  relation  which  exists  between  the  price  of  the  soy  in 
kernel,  4,350  $b/TM,  and  that  of  the  flour  for  animal  feed,  which  is  5,000 
$b/TM  has  been  considered.    From  which: 

5000  =  1  .15 
TTISO 

5.5  X  1 .15  =  6.3  $b/kg 

6,300  $b/TM 

The  price  of  a  quintal  (46  kg)  plus  the  packaging  (15  $b),  is  estimated  at  305  $b. 
CONCLUSIONS 

According  to  the  information  obtained  neither  SAO  nor  CBF  have  plans  to  enter 
into  the  production  of  soy  flour  for  human  consumption,  their  main  reason 
being  the  lack  of  a  market  for  this  product. 

SAO,  because  of  the  importance  which  they  attach  to  the  Project  "Improvement 
of  the  Nutritional  Value  of  Foods  Based  on  Wheat  Flour,"  and  because  of  its 
interest  in  being  able  to  enter  into  this  field  of  production,  has  informed 
itself  regarding  the  required  investment  for  obtaining  the  necessary  equipment, 
which  would  in  fact  cost  $500,000  US  dollars. 

Both  SAO  and  CBF  intend  to  enter  into  the  production  of  soy  flour  when  and  if 
the  government  authorizes  its  consumption  on  a  national  level. 

The  installed  capacity  of  the  two  factories  SAO  and  FACSA  exceed  the  estimated 
demand  for  edible  soy  flour,  which  is  15,571  TM/year. 

SAO  working  with  43%  of  its  full  capacity  in  order  to  process  soy,  could  cover 
the  demand  for  this  soy  flour  (63  TM/day  x  250  =  15,750  TM/year)  and  FACSA 
could  do  the  same  using  30%  of  its  full  capacity. 

The  raw  material  required  by  SAO  in  order  to  cover  this  demand  is  21,500  TM/year 
and  FACSA  would  require  22,500.    According  to  the  National  Plan  for  Economic 
and  Social  Development,  during  the  year  1978,  50,389  hectares  will  be  planted 
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giving  a  production  of  65,000  TM  of  soy  in  1979. 

Owing  to  the  lack  of  experience  in  the  production  of  soy  flour  for  human 
consumption,  it  is  necessary  to  lend  all  of  the  technical  help  to  the  company 
which  enters  into  this  field  of  production,  both  with  respect  to  quality  of 
the  domestic  soy  and  to  final  product,  engineering  of  the  process  and  production 
costs. 

Analyzing  the  locations  of  the  SAO  and  FACSA  plants  in  relation  to  the  centers 
of  soy  production  and  centers  of  consumption,  means  of  transportation  and  other 
factors  which  will  effect  the  costs  of  production,  it  is  thought  that  SAO  is 
the  more  probable  plant  to  enter  into  the  production  of  soy  flour  for  human 
consumption. 
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ANALYTICAL  DATA  FROM  OIL  FACTORY  IN  VILLAMONTES 


RECEPTION  OF  SOY  SEED 


HARVEST  1978 


ANALYSIS 


Date 

Source 

Imp: 

Spl  its 

Bicol  or 

Damaged 

Humidity 

Oil  Acidity 

% 

% 

% 

% 

% 

03/04 

Santa 

Cruz 

5. 

,68 

9, 

,58 

0,40 

3,75 

11,65 

20,33 

0,79 

03/04 

Sa  nta 

Cruz 

1 

,87 

6. 

,56 

0,29 

2,52 

11 ,62 

20,00 

0,82 

10/04 

Santa 

Cruz 

5, 

►  04 

4, 

,84 

0,21 

1,21 

9,95 

20,65 

0,71 

11/04 

Santa 

Cruz 

2 

,44 

15, 

J5 

0,22 

3,26 

11,02 

20,39 

0,85 

12/04 

Santa 

Cruz 

1 . 

,49 

5. 

,00 

0,35 

0,70 

11 ,25 

20,16 

0,77 

13/04 

Santa 

Cruz 

3 

,22 

6. 

,39 

1  ,02 

1  ,18 

9,18 

20,19 

0,70 

17/04 

Santa 

Cruz 

4. 

,44 

5, 

,46 

0,44 

0,71 

~~ 

19,76 

0,70 

18/04 

Santa 

Cruz 

2. 

M 

4 

,06 

0,12 

0,51 

19,49 

0,60 

19/04 

Santa 

Cruz 

1 

,41 

6, 

,62 

1,16 

1,42 

14,8 

19,99 

0,59 

20/04 

Santa 

Cruz 

2 

,33 

3 

,68 

0,77 

2,87 

9,33 

19,96 

0,50 

21/04 

Santa 

Cruz 

1 

,02 

3, 

,85 

1,14 

1,64 

8,87 

19,83 

0,62 

22/04 

Santa 

Cruz 

1. 

,16 

3 

,77 

0,32 

2,75 

9,68 

19,81 

0,67 

23/04 

Santa 

Cruz 

1 

,81 

5. 

,15 

1 ,22 

1 ,93 

9,30 

20,13 

0,68 

24/04 

Santa 

Cruz 

0 

»41 

9 

,24 

0,32 

2,18 

9,61 

20,83 

0,52 

25/04 

Santa 

Cruz 

1 

,14 

3, 

,93 

2,23 

5,23 

10,61 

20,20 

0,69 

26/04 

Santa 

Cruz 

0. 

,51 

5 

,31 

1 ,64 

2,62 

9,88 

20,30 

0,61 

27/04 

Santa 

Cruz 

0 

,75 

5. 

,57 

0,55 

2,48 

9,78 

20,16 

0,63 

28/04 

Santa 

Cruz 

0 

,90 

3 

,07 

1  ,57 

3,77 

9,89 

20,17 

0,64 

29/04 

Santa 

Cruz 

0 

,78 

3. 

,88 

1,91 

3,43 

9,59 

20,40 

0,52 

30/04 

Santa 

Cruz 

0 

,77 

3 

,94 

3,24 

3,02 

10,46 

20,19 

0,54 

02/05 

Santa 

Cruz 

0. 

,89 

5. 

,62 

1,53 

1,73 

9,83 

20,16 

0,69 

02/05 

Santa 

Cruz 

0 

,89 

5 

,84 

2,17 

2,38 

9,62 

20,09 

0,67 

02/05 

Santa 

Cruz 

1 

»27 

11 

,80 

2,20 

3,15 

9,64 

20,29 

0,60 

Averages 

1 

,88 

6 

,0 

1,10 

2,37 

10,20 

20,15 

0,66 

15/03 

Sante 

Fe- 

0 

,20 

0 

,69 

0,24 

9,00 

19,06 

0,88 

Argentina 

04/04 

Argentina 

3 

,01 

16 

,99 

3,24 

10,21 

19,94 

2,55 

06/04 

Argentina 

1 

,00 

8 

,67 

3,54 

10,12 

19,89 

2,53 

24/04 

Argentina 

0 

,54 

10 

,66 

3,43 

10,00 

19,94 

2,46 

-17- 


11 

I 
I 

I 


I 

Appendix  B-7 


POTENTIAL  AND  COSTS  FOR  PRODUCING 
SOY  FLOUR  IN  BOLIVIA 


Contribution  to  the  joint  project — Improving  The  Nutritive  Value  of  VJheat 
Food  in  Bolivia — between  the  Western  Regional  Research  Center,  U.S.  Department 
of  Agriculture,  the  Agency  for  International  Development,  and  the  Government 
of  Bolivia. 


Albany,  California  94710 


April  1979 


Appendix  B-7 
CONTENTS 


SUMMARY   ii 

INTRODUCTION    1 

BOLIVIAN  SOYBEAN  SITUATION  AND  OUTLOOK    2 

POTENTIAL  FOR  FORTIFYING  WHEAT  FLOUR  WITH  5  PERCENT  SOY  FLOUR   .    .  6 

REQUIREMENTS  AND  INVESTMENT  COSTS  FOR  MODIFYING  THE 

SAO  PLANT  TO  PRODUCE  SOY  FLOUR   9 

ANNUAL  OPERATING  COSTS    16 

SOY  FLOUR  COSTS   20 

Transportation  Costs    20 

Costs  of  Blending  Soy  Flour  with  Wheat  Flour   23 

Impact  of  Dough  Conditioners  on  Cost   23 

Comparative  Costs  of  Wheat  Flour  and  Soy  Flour    24 


i 


Appendix  B-7 


SUMMARY 

Bolivia  is  committed  to  a  policy  of  self-sufficiency  in  the  production 
of  vegetable  oils.  Current  production  of  oilseed  crops  is  inadequate  to 
satisfy  the  domestic  demand  for  vegetable  oils.  The  factors  for  increasing 
production  of  these  crops--land,  know  how,  financing  and  oilseed  processing 
capacity — are  generally  favorable,  but  increased  production  is  inhibited  by 
the  small  domestic  demand  for  oilseed  meals. 

A  program  to  substitute  5  percent  soy  flour  in  wheat  flour  would  help 
to  increase  the  demand  for  soybean  meal   (the  starting  material  for  soy  flour) 
and  would  also  help  Bolivia        achieve  other  important  national  goals  such 
as  improved  human  nutrition,  reduction  in  balance  of  payments,  and  increased 
domestic  employment.     To  fortify  all  wheat  flour  with  5  percent  soy  flour 
will  require  about  8500  tons  of  soy  flour.     Soy  flour  is  usually  a  joint 
product  in  a  soybean  oil  extraction  plant,  which  also  produces  soy  meal 
for  livestock  feeding.     The  ratio  of  soy  flour  to  soy  meal  cannot  exceed 
a  certain  maximum  without  impairing  the  protein  content  of  the  soy  meal. 
So  as  not  to  exceed  this  maximum,  the  production  of  8500  tons  of  soy  flour 
would  require  the  processing  of  a  minimum  of  30,000  tons  of  soybeans  and 
would  result  in  14,900  tons  of  soy  meal.     This  is  only  slightly  more  than 
the  current  domestic  demand  for  soy  meal. 

Since  none  of  the  existing  soybean  processing  plants  are  equipped  to 
produce  soy  flour,  modification  of  one  plant  for  this  purpose  would  be 
required.     The  plant  selected  for  the  purpose  of  analyzing  the  costs  of 
modfications  and  the  costs  of  producing  soy  flour  with  four  different 
systems  was  the  SAO  plant  in  Santa  Cruz.     This  is  one  of  two  modern  solvent 
extraction  plants  in  Bolivia,  either  of  which  could  be  modified  for 
making  soy  flour.     The  four  systems  analyzed  are  briefly  described  as 
flash  desolventizing  and  desolventizing  toaster  systems  with  head  end 

■  • 
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or  tail  end  hull  removal.     The  criteria  for  selection  among  these  systems 
will  be  the  microbiological  quality  of  the  soy  flour,  organoleptic 
properties  of  the  products  in  which  the  flour  is  used,  and  costs.  There 
are  tradeoffs  among  these  criteria. 

The  estimated  investment  costs  for  modifying  the  SAO  plant  range 
from  a  high  of  $1,035,000  for  the  flash  desolventizing  system  with  head 
end  dehulling,  to  a  low  of  $435,000  for  the  desolventizing-toaster  system 
with  tail  end  dehulling.     The  estimated  costs  of  soy  flour,  f.o.b.  Santa 
Cruz,  range  from  $241.77  to  $221.04  per  ton.     The  highest  cost  system 
would  have  the  capability  of  producing  flour  of  good  microbiological 
quality  and  the  flexibility  of  producing  flour  in  a  range  of  protein 
dispersibility  indexes   (PDI)   suitable  for  different  uses.     The  lowest 
cost  system  would  have  the  capability  of  producing  flour  of  satisfactory 
microbiological  quality,  but  with  a  low  PDI,  therefore  its  use  in 
different  end  products  would  be  limited. 

Also  discussed  are  the  ccsts  of  transporting  soy  flour  to  the  flour 
mills,  the  costs  of  dough  conditioners  and  the  costs  of  blending  these 
with  wheat  flour. 


•   •  • 
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POTENTIAL  AND  COSTS  FOR  PRODUCING 
SOY  FLOUR  IN  BOLIVIA-^ 

2/ 

Robert  V.  Enochian 
INTRODUCTION 

The  Government  of  Bolivia   (GOB)   is  comrr.itted  to  a  policy  of  becoming 

self-sufficient  in  the  production  of  vegetable  oils  and  producing  an 

exportable  surplus.     Oilseed  crops  include  soybeans,  cottonseed,  peanuts, 

and  a  minor  production  of  sunflower  and  sesame.     Current  production  of 

these  crops  is  inadequate  to  satisfy  the  current  annual  domestic  demand 

3/ 

for  vegetable  oils  estimated  at  about  13,000  tons. 

Other  goals  of  the  GOB  are  to  improve  human  nutrition,  to  reduce 
the  balance  of  payments  deficit,  and  to  increase  domestic  employment 
opportunities.     A  proposal  for  partially  accomplishing  all  of  these 
objectives  is  to  fortify  and  extend  the  wheat  flour  supply — most  of 
which  is  produced  from  imported  wheat — by  the  addition  of  flours  made 
from  locally  grown  crops  such  as  soybeans,  rice,  corn,  and  quinoa.  This 
paper  evaluates  the  potential  and  costs  of  using  soy  flour  made  from 
locally  grown  soybeans  for  this  purpose. 


—  Soy  flour  in  this  report  refers  to  defatted  soy  flour  suitable  for  human 
consumption  as  opposed  to  soy  meal  for  animal  feeding  which,  in  Bolivia, 
is  called  "harina."    The  english  translation  of  "harina"  is  "flour"  which 
frequently  leads  to  confusion. 

2  / 

—  Enochian  is  an  economist  with  the  Economics,  Statistics,  and  Cooperatives 
Service,  U.S.  Department  of  Agriculture,  located  at  WRRC,  Albany,  CA  94710. 

3  / 

—Tons  throughout  this  report  refer  to  metric  tons   (2204.6  pounds). 


Appendix  B-7 

2 

BOLIVIAN  SOYBEAN  SITUATION  AND  OUTLOOK 

The  five-year  agriculture  plan   (1976-80)  calls  for  the  encouragement 
of  oilseed  production,  including  soybeans,  through  research,  extension, 
farm  credit,  and  guaranteed  price  programs.     According  to  government 
reports  there  are  many  areas  in  the  country  where  appropriate  ecologic 
conditions  exist  to  support  a  ]arge  production  of  soybeans.  Furthermore, 
around  Santa  Cruz  and  Villamontes  there  are  large  tracts  of  unused  land 
that  are  suitable  or  can  be  made  suitable  for  soybean  production.  In 
addition,  soybeans  can  be  grown  as  either  a  summer  or  a  winter  crop  in 
Bolivia;  therefore,  can  be  grown  the  same  year  on  the  same  land  in 
rotation  with  another  crop. 

Soybeans  he ve  not  been  as  profitable  a  crop  to  farmers  as  cotton. 
However,  soybeans  can  be  planted  and  harvested  mechanically  while  cotton 
requires  a  large  number  of  workers.     Most  of  these  workers  must  come 
fron  the  Altiplano  and  are  reportedly  becoming  irioxe  difficult  to  obtain 
for  work  in  the  hotter  mori;  humid  areas  where  cotton  and  soybeans  can  be 
grcv^n . 

The  first  oilseed  processing  plant  was  established  in  Bolivia  in 

1958.     Since  that  time  seven  additional  plants,  all  but  one  of  which  can 

process  soybeans,  have  been  built.     Two  of  the  plants  are  of  modern 

solvent  extraction  design.     The  total  soybean  processing  capacity  of 

4,5/ 

these  plants — 206,500  tons  — is  far  in  excess  of  that  required  to 

—  When  processing  cottonseed  the  capacity  is  even  greater. 

—  Carlos  Cosio  Montano,  Report  on  the  Production,  Commercialization, 
and  Uses  of  Soybeans  and  Other  Products?  Cochabamba,  Bolivia,  Oct.  3, 
1977. 
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satisfy  the  domestic  demand  for  vegetable  oils — currently  estimated  at 

about  13,000  tons,  requiring  about  65,000  tons  of  soybeans  but  also 

enough  to  produce  a  sizeable  exportable  surplus.     At  present  this  capacity 
is  grossly  underutilized. 

Concurrent  with  the  establishment  of  the  first  oilseed  processing 
plant,  commercial  plantings  of  soybeans  were  initiated  and  plans  were 
developed  for  expanding  soybean  production.     Annual  plantings,  yields, 
and  production  of  soybeans  for  1969/70  through  1977/78  are  given  in 
table  1,  which  also  gives  annual  projections  for  1978/79  through  1980/81. 
These  data  indicate  a  steady  growth  in  the  production  of  soybeans  through 
1975/76,  with  a  sharp  decline  in  1976/77,  followed  by  a  large  increase 
in  1977/78.     Projections  for  1978/79-1980/81  are  from  the  GOB ' s  five-year 
plan  and,  perhaps,  are  not  only  overly  ambitious,  but  also  not  based  on 
important  economic  considerations.     This  conclusion  is  based  on  the 
history  of  soybean  production  in  Bolivia  and  on  the  current  supply  and 
demand  situation  for  soybeans  and  soy  meal. 

The  1976/77  drop  in  soybean  production  has  been  attributed  to  a  number 
of  factors  the  most  reasonable  of  which  seems  to  be  that  the  demand  for 
soy  meal  in  Bolivia  has  been  inadequate  for  soybean  processors  to  sustain 
a  rapid  growth  in  its  production  at  prices  that  would  be  profitable. 
Because  of  this  situation,  soybean  processors  could  not  offer  farmers 
the  guaranteed  price  for  soybeans,  who,  therefore,  reduced  their  plantings 
that  year.     The  guaranteed  price  for  soybeans,  currently  set  at  $217.50 
per  ton,  is  considered  a  minimum  price  that  is  profitable  for  efficient 


—Estimated  by  officials  of  Sociedad  Aceitera  del  Oriente   (SAO) . 
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Table  1.    Area  planted,  yield,  and  production  of  soybeans, 
Bolivia,  1969/70-1977/78  and  projections 
1978/79-1980/81. 


Year 

Hectares 

Yield 

Production 

No. 

Kg/Ha 

Tons 

1969/70 

1 ,000 

1 ,500 

1  500 

1970 /71 

800 

U  w  V./ 

1  500 

1  200 

oUU 

1 ,5UU 

1      n  n 
1 , 200 

1972/73 

2,000 

1,700 

3,400 

1973/74 

5,800 

1,380 

8,004 

1974/75 

9,450 

1,266 

11,930 

1975/76 

12,100 

1,270 

15,370 

1976/77^^ 

7,300 

1,200 

8,855 

1977/78^/ 

22,000 

1,200 

26,400 

3/ 

1978/7^ 

50,389 

1,290 

65,002 

1979/80^^ 

68,025 

1,296 

88,160 

1980/81-^ 

91,833 

1,300 

119,383 

—  Provincial  data. 
21 

—  Estimated. 


—  Projected. 


SOURCES:    Agricultural  Statistics,  MACA  (through         IIZ') , 

National  Plan  for  Economic  Development  (1976-1980) 
Vol.  II  (1978/79-1980/81). 


Appendix  B-7 

5 

producers.     Two  separate  estimates  indicate  farm  production  costs  of 

7/ 

eibout  $267  per  hectare.—      At  this  cost,  the  minimum  yield  would  have 
to  be  1230  Kg  per  hectare  just  to  break  even.     In  the  past  three  years, 
average  yields  have  ranged  from  1200  to  1270  Kg  per  hectare. 

Other  factors,  such  as  inadequate  availability  of  credit  for 
growing  soybeans,  also  might  have  had  an  effect  on  production  in  1976/77 
and  may  be  important  for  achieving  projected  production.  Nevertheless, 
it  seems  that  adequate  land,  financing,  and  price  incentives  are  not 
significant  barriers  to  the  increased  production  of  soybeans  in  Bolivia, 
but  rather  the  lack  of  demand  for  soybean  meal. 

The  current  internal  demand  for  soybean  meal  is  not  adequate  to 
keep  the  capacity  of  the  oilseed  processing  industry  fully  utilized. 
Partial  utilization  of  this  capacity  is  achieved  through  the  refining 
of  imported  crude  vegetable  oils.     In  1977,  14,000  tons  of  crude 
vegetable  oils  were  imported  by  the  oilseed  processing  industry  at  a 

cost  of  $9.0  million.    Since  domestic  consumption  of  vegetable  oils 

6/ 

that  year  was  estimated  at  only  about  9,500  tons,—    a  large  part  of 
this  imported  oil  apparently  was  reexported  after  refining.  Thus, 
while  Bolivia  plans  and  works  toward  the  day  when  it  will  be  self- 
sufficient  in  both  the  production  of  vegetable  oils,  as  well  as  being 
an  important  foreign  supplier,  the  refining  of  imported  crude 
vegetable  oils  for  both  domestic  and  foreign  markets  helps  Bolivia's 
balance  of  payments  situation. 


7/ 

—Carlos  Casio  Montano,  op.  cit.,  and  Emilina  Requirin,  Informe  Sobre 
La  Produccion  Nacional  de  Soya  y  Su  Industrializacion ,  MICT,  La  Paz, 
Bolivia,  June  27,  1978. 

8/ 

-  MACA. 
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Soybean  producers,  processors,  and  the  GOB  must  all  be  active 
participants  if  the  desired  objectives  of  balanced  growth  between 
soybean  production  and  processing  are  to  be  achieved  and  wide  swings 
in  production  and  prices  of  soybeans  reduced.     To  help  achieve  these 
goals  a  national  association  of  oil  producers  (ANAPO)  was  created  in 
1977.     This  organization  participates  with  the  government  in  planning 
production,  setting  guaranteed  prices,  negotiating  sales,  and 
encouraging  research  to  improve  soybean  yields.    ANAPO  could  be 
instrumental  in  helping  develop  a  program  for  fortifying  and  extending 
wheat  flour  with  locally  produced  soy  flour.     Important  elements  of 
such  a  program  are  the  level  of  soy  flour  fortification  that  can 
realistically  be  achieved  now  and  in  the  future,  and  the  prices  that 
should  be  charged  for  soy  flour. 

Currently  the  target  level  of  soy  flour  fortification  is  5  percent 
soy  flour  in  all  wheat  flour  produced  in  Bolivia.  Whether  or  not  this 
is  a  realistic  level  is  examined  and  evaluated  in  the  following  section 
of  this  paper.  A  decision  as  to  whether  or  not  to  have  a  program  of  soy 
flour  fortification  and  the  price  to  charge  for  soy  flour  should  not  be 
made  without  knowing  the  costs  of  producing  soy  flour.  A  final  section 
of  this  paper  provides  an  estimate  of  such  costs. 

POTEKTIAL  FOR  FORTIFYING  WHEAT  FLOUR 
WITH  5  PERCENT  SOY  FLOUR 

Current  production  of  wheat  flour  in  Bolivia  is  estimated  to  be 
170,000  tons.     To  achieve  the  desired  objective  of  fortifying  all  wheat 
flour  with  5  percent  soy  flour  will,  initially,  require  an  estimated 
8,500  tons  of  soy  flour. 
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In  the  manufacture  of  soy  flour,  important  joint  products  are  soy 
oil  and  soy  meal  for  livestock  feed.     The  production  of  soy  meal  by  a 
manufacturer  of  soy  flour  provides  a  means  of  economically  utilizing 
the  broken,  split,  and  other  soybeans  which  are  unsuitable  for  processing 
into  edible  soy  flour,  as  well  as  any  weed  seeds  removed  from  the  soybeans, 
the  soybean  hulls,  and  any  soy  flour  which  must  be  rejected  because  it 
does  not  meet  established  specifications  for  food  use. 

Soybean  processing  consultants  have  estimated  that  a  soybean 
processing  plant  producing  soy  flour  can  tolerate  25  to  30  percent  of 

its  total  soy  meal  production  as  premium  grade  soy  flour  without 

q  / 

impairing  the  nutritional  quality  or  value  of  the  soy  meal.—  Therefore, 
in  addition  to  producing  8,500  tons  of  soy  flour,  either  enough  more 
soybeans  must  be  processed  to  utilize  the  hulls  and  other  byproducts  from 
the  soy  flour  operation  in  the  soy  meal ,  or  some  of  the  hulls  must  either 
be  discarded  or  utilized  for  a  lower  value  use. 

In  the  United  States  soybean  hulls — called  soy    millfeed — are  sold  as 
a  feed  ingredient  for  cattle  rations.     Soy    millfeed  is  lower  in  protein 
and  energy  and  higher  in  fiber  than  soy  meal  and  sells  at  a  much  lower 
price.     It  is  unsuitable  for  use  in  poultry  rations,  and  since  cattle  are 
mostly  grass-fed  in  Bolivia,  the  marketability  of  such  an  ingredient  is 
unknown  at  this  time.     Therefore,  in  addition  to  the  production  of  8,500 
tons  of  soy  flour  it  would  be  desirable  to  be  able  to  process  enough 
more  soybeans  to  utilize  all  of  the  hulls  in  the  soybean  meal  without 
impairing  the  value  of  the  soybean  meal . 


9/ 

—  Summary  of  Plant  Visit  to  SAO — Santa  Cruz,  Bolivia,  for  USDA/SEA,  USDA 
P.O.  40-9AHZ-8-2424.     EMI  Corp.,  Des  Plaines,   IL,  Sept.  22,  1978. 
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Currently,  an  estimated  12  to  15  thousand  tons  of  soybean  meal  is 
utilized  by  the  mixed  feed  industry  at  prices  that  are  profitable  to 
soybean  producers  and  processers .— ^    There  is  also  a  market  for  soybean 
meal  in  Northern  Chile  where  Bolivia,  because  of  its  location,  has  a 
competitive  advantage  over  other  suppliers  of  soybean  meal . 

According  to  estimates  by  officials  of  SAO,  to  achieve  an  annual 
production  of  8,500  tons  of  soy  flour  without  impairing  the  quality  of 
soybean  meal  produced  in  the  same  plant  would  require  the  processing 
of  30,000  tons  of  soybeans.     This  would  result  in  14,900  tons  of  meal 
with  a  hull  content  of  7.9  percent. 

Production  of  8,500  tons  of  soy  flour  matches  the  goal  of  providing 
5  percent  soy  flour  to  add  to  the  current  estimated  annual  production  of 
170,000  tons  of  wheat  flour.     Production  of  14,900  tons  of  soy  meal  is 
only  slightly  higher  than  the  current  annual  internal  demand.  Further- 
more, what  is  not  used  internally  can  be  exported  to  Northern  Chile, 
although  at  somewhat  lower  returns.     The  30,000  tons  of  soybeans  required 
seem  to  be  well  within  the  production  potential  for  Bolivia.     In  addition, 
this  quantity  of  soybeans  corresponds  to  the  annual  capacity  of  the  SAO 
plant  when  also  processing  enough  cottonseed   (20,000  tons)  to  produce  a 
blended  oil  of  optimum  quality  characteristics.     The  oil  yield  from 
30,000  tons  of  soybeans  would  be  about  6,000  tons  which  is  nearly  half 
of  the  current  estimated  domestic  demand  for  edible  oils. 

The  demand  for  soybean  meal  in  Bolivia  for  use  in  mixed  feeds 
reportedly  is  escalating  at  a  rate  of  15  percent  per  year.  With 


—  Reported  by  an  oilseed  processor  and  a  mixed  feed  manufacturer. 
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population  increases  and  increases  in  demand,  the  use  of  wheat  flour  is 
increasing  at  a  rate  of  about  5  percent  per  year.     If  these  rates  of 
increase  continue,  the  increased  production  of  soybean  meal,  to  satisfy 
the  growing  demand,  could  continue  to  absorb  the  hulls  from  the  increased 
soy  flour  production  that  would  be  required  without  impairing  the  value  of 
the  soy  meal. 

REQUIREMENTS  AND  INVESTMENT  COSTS  FOR 
MODIFYING  THE  SAO  PLANT  TO  PRODUCE  SOY  FLOUR 

None  of  the  oilseed  processing  plants  in  Bolivia  are  equipped  to 
produce  soy  flour.     To  produce  8,500  tons  of  soy  flour  per  year  would 
require  the  modification  of  one  or  more  of  the  existing  soybean  processing 
plants.     This  quantity  of  soy  flour  can  be  produced  most  economically  in 
only  one  plant;  therefore,   for  purposes  of  this  analysis,  it  has  been 
assumed  that  only  one  plant  would  be  modified. 

On  the  basis  of  discussions  with  officials  of  the  Ministerio  de 

Industria,  Comercio,  y  Turismo  (MICT) ,  it  was  decided  to  select  the  plant 

of  the  Sociedad  Aceitera  del  Oriente   (SAO)   for  an  analysis  of  costs  of 

c 

producing  soy  flour.     This  plant  is  a  modern,  solvent  extration  plant  with 
a  processing  capacity  of  150  tons  of  soybeans  per  day,  and  is  located  in 
Santa  Cruz  near  the  area  where  most  soybeans  in  Bolivia  are  currently  grown. 

The  only  other  plant  which  it  would  be  technically  feasible  to  consider 
for  producing  the  required  quantity  of  soy  flour  is  located  in  Villamontes , 
near  the  Argentine  border.     This  plant  is  owned  and  operated  by  the 
Corporacion  Boliviano  de  Fomento   (CBF) ,  a  government  corporation.  Although 
GOB  plans  call  for  the  production  of  soybeans  on  newly  irrigated  land  in 
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the  Villamontes  area,  this  production  has  not  yet  been  achieved.  Shipments 

of  soybeans  from  Santa  Cruz,  south  to  Villamontes,  would  require  backhauling 

of  the  soy  flour  and  other  soy  products  to  the  major  internal  markets. 

Therefore,  until  such  time  as  sizeable  production  of  soybeans  in  the 

Villamontes  area  has  been  achieved,  it  would  be  uneconomic  to  use  the  CBF 

plant  for  the  production  of  soy  flour.     At  that  time,  if  additional  soy 

flour  processing  capacity  is  required,  consideration  should  be  given  to 

modifying  the  CBF  plant  for  this  purpose. 

Recently  a  soybean  processing  consultant,  retained  by  the  Western 

Regional  Research  Center,  USDA,  visited  Santa  Cruz,  Bolivia,  to  investigate 

the  existing  SAO  plant  to  determine  the  modifications  that  would  be 

required  to  make  it  possible  for  this  plant  to  produce  soy  flour  suitable 

for  human  consumption.     The  results  of  this  investigation  have  been 

11/ 

presented  in  2  reports. —      These  reports  contain  descriptions  of  the 
required  modifications,  equipment  requirements,  process  flow  sheets,  and 
estimated  prices  of  the  major  items  of  required  equipment,  F.O.B.  Carrier, 
U.S.  Port  of  Embarkation.     The  prices  for  this  equipment  are  summarized  in 
table  2. 

The  modifications  proposed  by  EMI  for  the  SAO  plant  consist  of 
additional  equipment  for  cleaning  beans,  for  dehulling  and  hull  toasting, 
for  flash  desolventizing  the  extracted  soy  flakes  and  for  grinding  the 
desolventized  flakes  into  flour.     This  system  is  knovTi  as  a  head  end 


—  Edible  Protein  Production  System  for  USDA,  Science  and  Education 

Administration,  Western  Regional  Research  Center,  Proposal  No.  GE  2154, 
by  EMI  Disc  Corporation,  Sept.  22,  1978;  and  Summary  of  Plant  Visit 
to  SAO  .   .   .op.  cit. 
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Table  2.     Major  equipment  requirements  and  prices  to  modify 
the  SAO  plant,  Santa  Cruz,  Bolivia,  to  produce 
soy  flour,  October  1978. 


Item  Price— 


Dollars 

Preparation  Room  Process  Modifications 

(Capacity:     150  tons  per  day)  250,100 

EMI  Flash  Desolventizing  and  Cooking  System 

(Capacity:     100  tons  per  day)  254,600 

EMI  Flake  Cooling  and  Flour  Grinding  System 

(Capacity:     50  tons  per  day)  294 , 100 

Total  798,800 


— '^F.O.B.  Carrier,  U.S.  P.O.E. 


SOURCE : 


Summary  of  Plant  Visit  to  SAO — Santa  Cruz,  Bolivia, 
for  USDA/SEA,  USDA  P.O.   40-9AHZ-8-2424 .  EMI 
Corporation,  Des  Plaines,  IL,  Sept.  22,  1978. 
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dehulling  system  with  flash  desolventizing .     A  number  of  other  systems  have 
been  developed  for  producing  soy  flour.     Of  these,  SAO  officials  believe 
that  at  least  3  others  should  receive  consideration.     These  three  systems 
are  head-end  system  without  flash   (solvent  is  removed  by  a  desolventizer- 
toaster)  and  tail-end  dehulling  systems  with  and  without  flash.     With  the 
tail  end  systems  hulls  are  removed  after  the  desolventized  soy  flakes  are 
ground  into  flour.     The  main  components  of  these  four  systems  that  would  be 
required  to  modify  the  SAO  plant  are  shown  in  the  diagrams  in  figure  1. 

Selecting  a  system  for  making  soy  flour  will  be  based  on  3  major 
criteria  as  follows:     (1)     microbiological  quality  of  the  soy  flour^r  (2) 
organoleptic  characteristics  of  the  products  expected  to  be  made  from  the 
flour,  both  initially  and  in  the  future;  and   (3)  estimated  costs  of  the  flour. 

Generally,  the  microbiological  quality  of  soy  flour  would  be  improved  if 
the  hulls  are  removed  from  the  beans  at  the  head  end  of  the  process.     If  the 
solvent  is  removed  from  the  extracted  beans  by  a  desolventizer-toaster  (D-T) 
the  microbiological  quality  of  the  soy  flour  would  be  expected  to  be  better 
than  that  which  was  produced  by  a  flash  desolventizing  system^ because  of  the  higher 
temperatures  reached  with  the  former.     Also  important  to  to  achieving  high 
standards  of  microbiological  quality  in  soy  flour  are  the  selection  and 
cleaning  of  the  beans  and  general  plant  sanitation  practices.     A  description 
of  the  plant  modifications  and  practices  required  for  achieving  high 

12/ 

microbiological  standards  in  the  SAO  plant  is  contained  in  Mustakas  et  al . — 

With  regard  to  organoleptic  characteristics,  flash  desolventizing 
has  the  capability  of  producing  a  nearly  white  flour  with  a  high 


— Conversion  of  Soybean  Extraction  Plant  in  Bolivia  to  Production  of 

Flours  For  Human  Consumption.     G.  C.  Mustakas    E.  D.  Milligan    J.  Taborga 
A.,  D.  A.  Fellers.     Proceedings  Annual  AOCS  Meeting,  April  29-May  31. 
1979,  San  Francisco,  CA.     JAOCS  February  1980;  p.  55-58. 
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(up  to  85)  protein  dispersibility  index  (PDI)  and  the  flexibility  x.o 
achieve  lower  PDI's  for  products  in  which  high  PDI's  are  not  required. 
A  number  of  products,  e.g.,  textured  vegetable  proteins  (TV?)  require 
high  PDI  flours,  whereas  some  products,  e.g.,  bread,  perform  as  well  or 
better  with  PDI's  in  the  mid  to  low  ranges.     Soy  flour  produced  with  the 
D-T  system  will  be  darker  in  appearance  and  have  PDI's  in  the  lower 
ranges,  therefore,  its  uses  are  more  limited.     Further  evaluations  of 
the  organoleptic  acceptability  of  breads  and  other  products  made 
with  soy  flours  produced  in  different  ways  are  being  made  under 
Bolivian  conditions  as  part  of  the  WRRC/AID/GOB  wheat  foods 
project . 

The  difference  in  the  cost  of  soy  flour  produced  by  different 
systems  is  another  key  factor  in  making  a  final  selection  among 
systems.     Early  in  1979,  SAO  made  independent  estimates  of  the 
investment  cost  of  modifying  its  plant  for  producing  soy  flour 
with  the  four  systems  described  above.     Table  3  shows  the  capacity 
and  investment  required  for  each  system.     Costs  include 

quoted  prices  of  equipment  delivered  to  Santa  Cruz,  estimated  costs 
of  installation,  and  estimated  costs  of  required  building  modifica- 
tions.    Total  investment  costs  range  from  a  high  of  $1,035,000  for 
the  flash  desolventizer  system  with  head  end  hull  removal  to  a  low 
of  $435,000  for  a  desolventizer-toaster  system  with  tail  end  hull 
removal . 
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Table  3.     Investment  required  for  all  equipment,  equipment 
installation  and  building  modifications  to  enable 
SAO  to  produce  8,500  tons  of  soy  flour  per  year  by 
four  different  systems,  Santa  Cruz,  Bolivia, 
March  1979. 


Flash  desolventizing— 

.    .  2/ 
Desolventizmg- toaster- 

System 

System 

Item  or  Operation 

Head  end        Tail  end 

Head  end        Tail  end 

and  capacity  per  day 

dehulling  dehulling 

dehulling  dehulling 

-Dollars- 


Dehulling/Hull  toasting 
(150  tons)     (20  tons) 


300,000 


300,000 


Flash  desolventizing 
(100  tons) 


300,000 


300,000 


Flour  grinding 
(50  tons) 


180,000  225, 000^"^      180,000  225,000-^ 


Building  modification  & 
laboratory 


255,000 


230,000 


230,000 


210,000 


Total 


1,035,000 


755,000 


710,000 


435,000 


—  Only  extracted  soybean  flakes  to  be  made  into  soy  flour  would  be  flash 
desolventized.    A  desolventizer-toaster  (D-T)  system,  already  in  place 
at  the  SAO  plant,  would  be  used  for  removing  solvent  from  extracted  soy 
flakes  that  are  used  for  soybean  meal. 

2/ 

—  All  extracted  soy  flakes  would  be  desolventized  with  the  D-T  system  now 
in  place  at  the  SAO  plant  whether  they  are  to  be  used  for  soy  flour  or 
soy  meal. 


—'^Includes  hull  removal  system. 
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As  indicated  above,  the  SAO  plant,  when  operating  at  capacity,  would 
operate  for  200  days  on  soybeans  and  100  days  on  cottonseed  to  achieve  a 
blend  of  oil  with  optimum  characteristics.     The  processing  capacity 
for  soybeans  is  150  tons  per  day,  or  30,000  tons  per  year.     For  purposes 
of  this  analysis  it  is  assumed  that  this  is  the  capacity  of  the  plant  and 
that  the  soy  flour  grinder  will  be  operated  at  capacity  rates.  According 
to  SAO  these  rates  would  be  42.5  tons  of  soy  flour  per  day  for  the  tail 
end  hull  removal  systems  and  45  tons  per  day  for  the  head  end  systems.  Thus, 
to  produce  the  estimated  8,500  tons  of  flour  required  for  5  percent 
addition  of  soy  flour  to  all  wheat  flour  would  require  that  the  tail 
end  system  produce  soy  flour  for  all  200  days  that  the  plant  processes 
soybeans,  whereas  with  the  head  end  system  the  required  quantity  of  flour 
could  be  produced  in  somewhat  less  than  190  days  of  the  200  days  of 
the  soybean  processing  campaign. 

To  compute  annual  costs  for  the  soy  flour  operation — that  is,  the 
additional  costs  that  would  be  incurred  by  SAO  to  produce  soy  flour — 
estimates  must  be  made  of  the  costs  of  a  number  of  factors  including 
depreciation,  interest  on  capital,  raw  material,  labor,  utilities, 
packaging,  repairs,  etc.     The  rates  or  costs  used  for  these  factor 
inputs  are  given  in  table  4. 
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Table  4.  Factor  inputs  and  their  rates  or  costs  for  processing 
soy  flour  in  modified  SAO  plant,  Santa  Cruz,  Bolivia, 
March  1979. 


Item 


Rate  or  Cost 


Raw  material   (soybean  meal) 


$180  per  ton 


Labor   (includes  all  fringe  benefits) 


$5,000  per  worker  per  year 


Depreciation 

Equipment   (8  year  life) 

Buildings   (25  year  life) 


12.5  percent  of  investment 

per  year 
4  percent  of  investment  per 

year 


Interest  on  Investment 


15  percent  per  year  on 
undepreciated  balance  (7.5 
percent  per  year  on  total 
investment) 


Utilities 
Electricity 
Steam 


$0.03  per  KWH 

None  additional  required 


Property  Taxes 


None  in  Bolivia 


Packaging   (1  quintal  cotton  bags, 
21.74  bags  per  ton) 


$0,765  each 

$16.60  per  ton  (not 

allowing  for  possible 

reuse) 


All  other   (Includes  office, 

marketing,  working  capital,  fixed 
maintenance,  and  insurance  expenses 
and  contingencies) 


Estimated  at  10  percent  of 
investment 
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Raw  material — that  is  the  soybean  meal  which  would  be  used  for  producing 
soy  flour — would  be  the  largest  single  cost  item  and  the  most  controversial 
to  estimate.     Although  the  domestic  price  of  soybean  meal  is  fixed  by  the 
government  at  $245  per  ton,  apparently  this  price  is  subject  to  some 
negotiation  between  buyer  and  seller.     In  addition,  some  soybean  meal  is 
exported  to  Northern  Chile.     This  meal  sells  for  the  world  market  price 
plus  a  subsidy  from  the  GOB  to  the  seller  of  25  percent  of  the  price 
delivered  to  the  Chilean  border.       In  March  1979  the  price  that  SAO  was 
receiving  from  Chile  was  $200  per  ton  at  the  border,  plus  the  government 
subsidy  of  $50  per  ton.     If  this  exported  meal  were  used  for  converting 
into  soy  flour,  transportation  costs  to  the  Chilean  border  and  some  other 
costs  would  not  have  to  be  incurred;  therefore,  the  value  of  this  meal 
at  the  SAO  plant  can  be  assumed  to  be  equivalent  to  $250  per  ton,  less  all 
of  these  costs.     This  results  in  a  value  of  $180  per  ton  for  the  soy  meal 
at  the  SAO  plant.     The  computations  for  arriving  at  this  figure  are  given 
in  table  5. 

It  could  be  argued  that  the  $50  subsidy  should  be  deducted  from  the  export 
price,  to  arrive  at  a  fair  price  for  the  soybean  meal  which  is  to  be  used 
as  the  raw  material  for  converting  into  soy  flour.     Thus,  prices  ranging 
from  $130  to  $245  per  ton  could  all  be  considered  logical  prices  for  the 
soy  meal  to  be  used  for  soy  flour  manufacture.     The  author  of  this  paper 
and  the  officials  of  SAO,  decided  that  $180  per  ton  was  justifiable; 
therefore,  it  was  chosen  for  the  computations  of  total  soy  flour  costs. 
Estimates  of  the  total  costs  for  soy  flour  using  other  prices  for  the 
raw  material  can  easily  be  made. 


Appendix  B-7 


19 


Table  5.     Value  of  soy  meal  at  the  SAO  plant  based  on  price 
received  at  Chilean  border,  plus  subsidy,  less 
export  costs,  Santa  Cruz,  Bolivia,  March  1979. 


Item  Cost  per  ton 

Price  of  soy  meal  c.i.f.  Chilean  border 
Subsidy  paid  to  SAO  by  GOB 
Gross  income  to  SAO 


Export  expenses 

Truck  freight  to  border  54.00 

Bags  9.00 

Loading,  custom  fees,  analyses,  etc.  0.85 

Insurance  2.40 

Other  expenses   (TLX,  etc.)  3 . 75 

Total  expenses  70 . 00 

Net  Income  180.00 


Dollars 
200.00 
50.00 

250.00 
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Annual  costs  of  producing  soy  flour  with  each  of  the  four  systems 
are  based  on  the  operational  specifications  of  the  systems  and  the  rates 
or  costs  of  the  factor  inputs  discussed  above.     In  addition  to  the  annual 
raw  material  cost,  estimates  of  the  annual  costs  of  each  factor  and  a 
total  annual  cost  for  producing  flour  in  the  modified  SAO  plant  are 
given  in  table  6  for  each  of  four  systems. 

SOY  FLOUP  COSTS 

To  arrive  at  a  cost  per  ton  of  flour,  annual  costs  are  divided  by 
annual  production.     For  each  system  it  is  assumed  that  the  annual 
production  of  soy  flour  will  be  8500  tons.     Costs  per  ton  range  from  a 
high  of  $241.77  when  using  flash  desolventizing  with  head  end  dehulling 
to  a  low  of  $221.04  without  flash  and  tail  end  dehulling   (table  6). 

Transportation  Costs 

In  addition  to  the  costs  of  production,  soy  flour  must  be  transported 
to  the  flour  mills  to  be  blended  with  wheat  flour.     Flour  mills  are 
located  in  the  principal  city  of  seven  of  the  nine  Departments  of 
Bolivia, with  transport  costs  from  Santa  Cruz  to  each  varying  widely.  An 
average  cost  of  transportation  per  ton  of  soy  flour  to  the  flour  mills 
can  be  computed  by  weighting  the  cost  of  transport  to  each  of  the  seven 
cities  with  the  milling  capacity  of  the  flour  mills  in  those  cities. 
The  flour  milling  capacities,  freight  rates,  and  weighted  average  cost 
of  transport  of  soy  flour  from  Santa  Cruz  to  all  flour  mills  are  given  in 
table  7.     When  the  average  cost  of  transportation — $24.24  per  ton — is  added 

to  the  estimated  costs  of  producing  soy  flour  by  each  of  the  four  systems,  the  cost 
of  soy  flour  delivered  to  the  flour  mills  ranges  from  a  high  of  $266.01  to  a  low 
of  $245.28  per  ton. 


I 
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Table  6.     Annual  costs  of  producing  8500  tons  of  soy  flour: 
estimates  for  four  different  systems  in  modified 
SAO  plant,  Santa  Cruz,  Bolivia,  1979. 


TVnnual 

Costs 

Flash  desolventizing 
system 

Desolventizing-toaster 
system 

Head  end 
dehulling 

Tail  end 
dehulling 

Head  end 
dehulling 

Tail  end 
dehulling 

 Dollars  

Fixed  costs 

Depreciation 

107,700 

74,825 

69,200 

36,525 

Interest 

77,625 

56,625 

53,250 

32,625 

All  other 

103,500 

75,500 

71,000 

43,500 

Subtotal 

288,825 

206,950 

193,450 

112,650 

Variable  costs 

Raw  material 

1,530,000 

1,530,000 

1,530,000 

1,530,000 

2/ 
Labor— 

70,000 

70,000 

70,000 

70,000 

.    .  3/ 
Utilities- 

25,200 

25,200 

25,200 

25,200 

Packaging 

141,100 

141,100 

141,100 

141,000 

Subtotal 

1,766,200 

1,766,200 

1,766,200 

1,766,200 

Total 

2,055,025 

1,973,150 

1,959,650 

1,878,850 

Cost  per  ton 

241.77 

232.14 

230.55 

221.04 

•^"^See  table  4  for  rates,  use  life  and  factor  inputs. 
2/ 

—  Based  on  2  shifts  per  day  with  7  workers  per  shift. 
3/ 

—  Electricity  only.     Based  on  an  average  of  estimates  by  EMI  and  SAO 
of     connected  horsepower  of  electric  motors. 


\ 
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Table  7.     Weighted  average  cost  of  transporting      soy  flour  from 
Santa  Cruz  to  flour  mills  in  Bolivia  weighted  by 
installed  flour  milling  capacity  in  each  location,  1979 


City 

Percent  of 

^1  OUT"  TTTi  1  1  1  nn 

capacity 

per  ton 

Wp  1  nVi^^rl 

cost  per  ton 

Percent 

Dollars 

Dollars 

La  Paz 

42 

29.31 

12.31 

Oruro 

24 

27.71 

6.65 

Cochabamba— 

14 

18.12 

2.54 

Santa  Cruz 

14 

6.18 

.87 

Potosi 

3 

27.71 

.83 

Tari ja 

2 

42.63 

.85 

Sucre 

1 

19.18 

.19 

Total 

100 

24.24 

—The  Departments  of    Pando  and  Beni  receive  their  flour 
supplies  from  Cochabamba. 


SOURCE :  SAO 
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In  addition  to  the  costs  of  soy  flour,  f.o.b.,  Santa  Cruz,  and  the 
transportation  costs  to  flour  mills,  there  would  be  a  cost  for  handling 
and  blending  the  soy  flour  at  the  flour  mills.     Currently  the  government 
pays  millers  a  fixed  fee  for  handling  and  milling  wheat  into  flour.  This 
fee  is  based  on  estimated  costs  of  $26.32  per  ton  of  wheat,  plus  a  margin 
of  $11.67,  less  $8.63  for  the  value  of  byproducts   (bran,  etc.).  This 
comes  to  a  total  of  $29.36  per  ton  of  wheat  milled.     At  72  percent  flour 
extraction,  the  fee  per  ton  of  flour  comes  to  $40.78.     A  fee  for  blending 
soy  flour  with  wheat  flour  also  would  have  to  be  paid. 

It  is  unclear  at  this  time  what  services  and  materials  the  millers 
provide  for  the  fee  they  are  paid.     However,  for  each  ton  of  soy  flour 
handled  by  the  flour  millers,  some  of  these  services,  e.g  ,  milling, 
would  not  have  to  be  provided.     On  the  other  hand,  to  blend  soy  flour 
with  wheat  flour,  the  millers  would  have  to  install  blending  equipment 
in  their  mills  and  would  have  to  forego  the  fee  that  they  would  normally 
receive  for  milling  the  quantity  of  wheat  that  would  be  replaced  by  the 
addition  of  5  percent  soy  flour.     Therefore,  the  fee  that  millers 
receive  for  blending  soy  flour  with  wheat  should  take  all  of  these 
factors  into  consideration. 

Impact  of  Dough  Conditioners  on  Cost 

At  this  time  it  has  not  been  determined  whether  a  dough  conditioner, 
such  as  SSL,  would  be  required  to  achieve  acceptable  organoleptic  quality 


Appendix  B-7 

in  breads  and  other  flour  products  made  froin  soy  fortified  flour  under 
Bolivian  conditions.     If  SSL  is  required  as  a  dough  conditioner  it  would 
add  considerably  to  the  costs  of  the  program.     The  price  of  SSL  in  large 
quantities  being  quoted  in  Santa  Cruz  early  in  1979  was  $2,640  per  ton. 
Assuming  that  0.25  percent  SSL  would  have  to  be  added  to  composite  flour 
containing  5  percent  soy  flour,  the  amount  of  SSL  required  for  fortifying 
all  flour  currently  produced  in  Bolivia — 170,000  tons — would  be  425  tons. 
This  would  cost  a  total  of  $1,122,000  and,  if  added  to  soy  flour,  would 
raise  the  total  cost  of  the  soy  flour-SSL  blend  by  $125.71  per  ton. 

Furthermore,  since  SSL  would  have  to  be  imported  by  Bolivia  and 
paid  for  with  foreign  exchange  this  would  dilute  some  of  the  balance  of 
payments  benefits  that  would  accrue  by  the  partial  substitution  of 
domestically  produced  soy  flour  for  wheat  flour  made  with  imported  wheat. 
As  a  consequence,  one  of  the  objectives  of  the  baking  tests  being 
conducted  under  the  project  is  to  determine  whether  acceptable  breads 
and  other  flour  products  can  be  made  from  composite  flours  either  without 
the  use  of  dough  conditioner  or  with  a  lower  cost  dough  conditioner. 

Comparative  Costs  of  Wheat  Flour  and  Soy  Flour 

Since  wheat  and  wheat  flour  prices  and  sales  are  administered  by 
the  government,  the  relative  costs  to  the  government  for  wheat  flour 
and  soy  flour  would  seem  to  be  an  important  criteria  for  deciding  on 
a  composite  flour  program  using  soy  flour. 

The  price  that  bakers  and  other  flour  users  pay  for  wheat  flour  is 
fixed  by  the  government.    Wheat  is  purchased  by  the  government  and  delivered 
to  the  flour  mills  at  government  expense,  and  as  indicated  above,  the 


Appendix  B-7 

25 

government  pays  the  flour  millers  a  fixed  fee  for  their  services.  Flour 
is  sold  at  a  fixed  price  with  receipts  remitted  to  the  government  which 
either  absorbs  any  costs  above  this  price  or  retains  any  profits. 

Still  to  be  determined  is  the  cost  of  the  flour  to  the  government 
and  how  this  compares  with  the  estimated  costs  of  soy  flour.  The 
difference  in  these  costs  would  provide  a  basis  for  estimating  the 
costs  (or  savings)  to  the  government  of  a  program  to  fortify  all 
wheat  flour  with  5  percent  soy  flour.     This  cost  difference  and  the 
estimated  costs,  and  strategy,  for  blending  soy  flour  and  dough 
conditioners  with  wheat  flour  will  be  the  subject  of  a  subsequent 
report . 
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THE  POTENTIAL  KUTR^ITIONAL  WACT  OF  THE 
WHEAT  fLOUB*  PQRTIFICATION  PROJECT  IN  BOLIVU 


Antoinette  A.  Betschairt 
Western  Regional  Research  Center 
OSDA,  SEA,  AR,  Berkeley,  California  94710,  USA 

INTRODUCTION 

Health  and  well-being  of  Bolivians  are  dependent  upon  mamy  interrelated 
factors.    Some  of  the  najor  factors  are  6ho%m  on  Slide  1.  Nutritional 

SLIDE  1 

status  plays  a  critical  role,  but  well-being  is  also  a  function  of  several 
other  factors  including  public  health  status,  sanitation  and  economic  level 
This  paper  will  discusfe  the  potential  nutritional  effects  of  increasin 
the  level  of  nutrients  in  vrheat  flour  in  Bolivia.    We  will  specifically 
examine  the  effects  of:     (1)  adding  select  vitamins  and  minerals  to  wheat 
flour,  and  (2)  replacing  wheat  flour  with  limited  quantities  of  soy  flour. 
Some  discussion  will  also  be  devoted  to  the  partial  replacement  of  wheat 
flour  tidth  other  ingredients  such  as  rice  or  guinea. 

NUTRITIC»iAL  BACKGROUND 

Nutritional  needs  of  any  population  are  generally  greater  among  certain 
subgroups  such  as  small  children  less  them  six  years  of  age,  and  women  of 
childbearing  age.    T^ese  subgroups  are  termed  target  groups.    Target  groups 
have  been  defined  by  the  Government  of  Bolivia  in  its  5-year  Food  and 
Nutrition  Plan  (PIA/PNAN,  1976)  as  those  living  in  rural  areas,  those  less 
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than  5  yeairs  of  age,  pregnant  mnd  lactating  wosien,  and  achool  children, 
5-15  years  of  age.    The  Division  of  Nutrition,  Ministry  of  Social  Welfare 
and  Public  Health  and  DSAID/Bolivia,  also  include  poor  urban  groups  in 
their  definition  of  target  groups.    For  purposes  of  reference,  we  will 
describe  specific  nutritional  iopact  upon  the  young  child,  less  than  six 
and  women,  20-29  yeeirs  of  age. 

Information  on  the  nutritional  status  of  Bolivians  is  based  on  a 
variety  of  earlier  studies  which  have  been  summarized  in  the  Five  Year 
Food  and  Nutrition  Plan  (PIA/PNAN,  1976-1980),  the  USAID/Bolivian  Nutrition 
Sector  Assessment  (1976) ,  and  reviewed  and  critiqued  in  a  WPKC  assessment 
report  (Fellers  et  al. ,  1977).    In  1977,  Trowbridge  and  Haverberg  also 
reviewed  available  nutritional  data  and  examined  various  approaches  for 
collecting  data  in  Bolivia. 

The  significamce  of  nutritional  deficiencies  in  Bolivia  may  be 
gleaned  from  the  study  of  Puffer  and  Serrano  (1973) .    Their  data 
indicated  that  malnutrition  was  an  underlying  or  associated  cause  in 
from  30-36%  of  mortalities  in  those  less  thcin  5  years  of  age.  In 
general,  the  most  common  nutritional  problems  in  Bolivia  are  protein- 
calorie  malnutrition  in  the  young  child,  iron  deficiency  anemia  in 
pregnzmt  and  lactating  womer^i  and  goiter.    Limited  data  gathered  in  the 
1960*6  suggest  that  the  Bolivian  diet  is  low  in  vitamin  A,  calcium,  and 
possibly  riboflavin.    Data  on  nutritional  intake  of  other  B  vitamins  is 
limited. 

Nutritional  inadequacies  may  be  dealt  with  in  several  ways;  i.e., 
increase  the  quantity  of  food  consumed,  increase  the  consuirption  of 
foods  with  high  concentrations  of  major  limiting  nutrients^  or  fortify 
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foods  which  are  conBDonly  consumed  with  the  needed  nutrients,    niis  paper 
will  discuss  efforts  %#hich  utilise  the  two  latter  approaches.  Economic, 
technological,  and  cultural  factors  ultimately  determine  the  most 
*  appropriate  method  of  enh2mcing  nutritional  status. 

POTENTIAL  IMPACT  OF  THE  KUTRITIONAL  IMPROVEMENT  OF  WHEAT  FLOUR 

For  purposes  of  this  discussion,  we  will  presume  that  approximately 
170,000  metric  tons  of  the  %rheat  flour  milled  in  Bolivia  could  be 
nutritionally  enriched.    A  general  figure  of  5,000,000  will  be  used  for 
total  population.    Thus,  ^^93  g  of  this  wheat  flour  is  availed^le /capita/day. 
Although  this  is  an  average  which  will  be  used  for  purposes  of  cooparison, 
it  should  be  recognized  that  some  sectors  of  the  population  will  consume 
more  and  others  less.    We  should  always  keep  in  mind,  however,  that 
Bolivia  is  uniG[ue  because  of  its  markedly  different  regions  which 
influence  nutritional  indices  and  food  consunption  patterns. 

Enrichment  with  Select  Vitamins  and  Minerals 

One  effective  method  of  enhemcing  select  vitamin  and  mineral  content 
of  the  Bolivizm  diet  is  by  enriching  wheat  flour.    Some  of  the  nutrients 
which  could  be  added  to  wheat  flour  are  cited  in  Teible  I. 
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TABLE  I.     ENRICHMENT  LEVELS 


Nutrient 


Wheat 
Flour 


6%  Soy  Fortified 
Wheat  Flour 


Thiamine  (B^^) 
Riboflavin  (B^ ) 
Niacin 


Iron 
Calcium 

Vif-aTTiin  A 


2.9 

i.e 

24.0 
13.0-16.5 
500-625 


-mg/lb.  flour- 


2.5 
1.5 

20 

13.0-16.5 

500-1107 


4,000-6,000 


•lU/lb.  flour- 


4,000-6,000 


The  enrichment  levels  are  those  currently  applicable  to  U.S.  Export  Wheat 
Flour  and  6%  soy-fortified  wheat  flour  as  used  by  ASCS  (U.S.  Agricultural 
Stabilization  and  Conservation  Service).    Standards  used  for  U.S.  domestic 
wheat  flour  are  identical  to  those  for  the  export  flour  with  the  exception 
of  calcium  which  is  960  mg  in  the  case  of  U.S.  domestic  %^eat.    If  we 
calculate  the  additional  quantities  of  these  nutrients  which  %^uld  be 
available  (Table  II)  it  is  apparent  that,  in  most  instances,  the  increases 
are  significant.    This  may  be  illustrated  by  determining  the  proportion  of 
the  recommended  nutrient  intake  (C^OB/USAID,  1978)  for  select  age  groups 
living  at  average  annual  temperatures  of  10*C.  which  would  be  met -by  these 
increased  levels.    We  will  use  the  soy  fortified  flour  as  the  example 
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TABLE  II.    ADDITIONAL  NUTRIENTS  CX)NTRIBUTED  TO  THE 
AVERAGE  BOLIVIAN  DIET  BY  WHEAT  FLOUR  ENRICHMENT 


Nutrient 


Wheat 
Flour 


6%  Soy  Fortified 
Wheat  Flour 


•ng/capi  ta/day- 


Thiamine 

Riboflavin 
Niacin 

Iron 

Calcium 


0.59 

0.37 
4.92 

2.67-3.38 

102.5-128.1 


0.51 

0.38 
4.1 

2.67-3.38 

102.5-226.9 


•lU/capita/day- 


Vitamin  A 


820-1230 


820-1230 


(Teible  III).  Values  in  Table  III  would  be  somewhat  higher  if  enrichment 
levels  for  wheat  flour  and  average  temperatures  of  20  or  25 ^C.  %«ere  used 

TABLE  III.     CONTRIBUTION  OF  WHEAT  FLOUR  ENRICHMENT  PROGRAM  TO 
RECOMMENDED  NUTRIENT  INTAKE 


Nutrient 


1-2  Years 


3-4  Years 


Women  (20-29  Years) 


Thiamine 

Riboflavin 

Niacin 

Iron 

Calcium 

Vitamin  A 


128 

63 

58 
33-42 
23-50 
41-62 


•%  of  Recommended  Intake* 

85 

48 

44 
33-42 
23-50 
41-62 


64 

35 

31 
13-16 
21-45 
15-23 
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1*16  contribution  of  these  nutrients  is  especially  significant  for 
the  young  child.    Some  40%  or  more  of  the  recommended  intake  for  the  three 
6  vitamins,  iron  and  vitamin  A  %iould  be  met  for  children  1-4  yesLXB  of 
Age.    The  incorporation  of  these  nutrients  is  technologically  feasible  and 
currently  practiced  for  a  variety  of  baJced  wheat  foods. 

As  with  many  enrichment  programs,  there  is  a  cost  factor  involved. 
Some  indication  of  relative  costs  of  these  nutrients  may  be  gleaned  from 
U.S.  costs  in  mid  1979.    The  cost  of  enriching  100  pounds  of  flour  %d.th 
a  premix  of  thiamine,  riboflavin,  niacin,  and  iron  is  approximately  4.4 
Since  the  average  Bolivian  intake  of  170,000  dT  would  be  74.8  lbs/year, 
the  cost  of  enriching  wheat  flour  with  these  nutrients  would  be  about 
3. 3 ^/capita/year.    If  calcium  is  added  in  the  form  of  calcium  chloride, 
at  the  level  of  500  mg  calcium/lb  of  flour,  the  cost  would  be  approximately 
0. 66C/capita/year.    Thus,  the  total  cost  of  the  three  B  vitamins,  iron,  and 
calcium  %rould  be  3.96  or  -  4.0^/capita/year .    In  light  of  the  recognized 
need  of  Bolivians  for  additional  nutrients,  and  major  nutritional  problems 
such  as  anemia,  the  investment  in  an  enrichment  program  seems  warranted 
both  from  a  pragmatic  and  humainistic  point  of  view. 

Replacement  of  Wheat  Flour  with  Soy  Flour 
and  Other  Commodities 

Itiere  are  several  reasons  why  Bolivia  %^uld  benefit  by  replacing 
wheat  flour  with  various  ingredients.    This  paper  will  focus  on  the 
nutritional  benefits,  %#hereas  remaining  speakers  will  discuss  other 
factors.    Major  nutritional  considerations  will  focus  upon  changes  in 
protein  quantity,  protein  quality,  and  caloric  content. 
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Compositional  data  used  are  shovn  in  Table  IV.    Caloric  value  of  the 
Ingredients  are  typical  of  cereals  and  lo%r-fat  plant  foods. 

TABI£  IV.     COMPOSITIOKAL  DATA 


Ingredient 

Hoisture 
(%) 

Nitrogen 
(%) 

Protein 
(%) 

Calories^ 
(Kcal/g) 

2 

Wheat  Flour 

12.0 

1.91 

10.9 

3.64 

Soy  Flour,  defatted^ 

6.0 

6.23 

47.0 

3.26 

Rice,  milled  and 
polished 

13.0 

1.13 

6.7 

3.63 

Quinoa^ 

12.0 

1.92 

12.0 

uSDA.    1975.    Nutritive  Value  of  American  Foods.    Agriculture  Handbook 
No.  456,  Washington,  D.C. 

2 

FAQ.  1970.  Amino  Acid  Content  of  Foods  and  Biological  Data  on  Proteins 
Rome,  Italy. 

For  pxirposes  of  analysis,  FAG  average  figures  %i^re  used  for  protein  and 
nitrogen  content.    Data  for  wheat  flour  are  for  70-80%  extraction  flour. 
Factors  used  to  convert  nitrogen  to  protein  are  5.7  for  ifheat  flour,  5.71 
for  soy  flour,  5.95  for  rice  and  6.25  for  quinoa  (FAG,  1970). 

Ttie  effects  of  replacing  5%  wheat  flour  %d.th  either  soy,  rice,  or 
quinoa,  as  veil  as  replacing  10%  wheat  flour  with  5%  each  soy  and  rice 
are  shown  in  Table  V. 
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TABLE  V.     PROTEIN  LEVEL  AND  QUANTITY  OF  PROTEIN  IN  170,000 
METRIC  TONS  OF  WHEAT  FLOUR  MIXTURES 


e 


Quantity 

Protein  Protein 
(%)  (g/capita/day) 


100%  wheat  flour 

10.9 

10.14 

95%  %^eat,  5%  soy 

12.7 

11.81 

95%  wheat,  5%  rice 

10.7 

9.95 

90%  t^eat,  5%  soy,  5%  rice 

12.5 

11.63 

95%  wheat,  5%  quinoa 

11.0 

10.23 

The  incorporation  of  soy,  either  alone  or  with  rice,  significantly 
increases  the  protein  content  of  the  wheat-soy  mixture.    Kith  the 
incorporation  of  rice,  protein  content  is  decreased  slightly,  whereas 
it  is  slightly  increased  when  guinea  is  added.    These  changes  are  shown 
diagramatically  in  the  following  slide  (Slide  2) ,    with  percent  substitution 

SLIDE  2 

of  wheat  on  the  horizontal  axis  and  percent  change  in  protein  content  on 
the  vertical  axis,    l^e  large  increase  resulting  from  the  addition  of  soy, 
as  %irell  as  the  increases  obtained  with  the  addition  of  soy  and  rice  in 
equal  parts  (soy-rice,  1:1)  or  in  a  1:2  ratio  are  appairent.    As  indicated 
in  the  previous  table,  the  addition  of  rice  to  wheat  results  in  a  slight 
decrease  in  protein  content  of  the  final  mixture.    The  percent  change  in 
protein  quantity  when  5  and  10%  of  the  wheat  flour  are  replaced  by  soy  or 
rice  is  6ho%m  in  Table  VI. 
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TABLE  VI.     CHANGED  IN  PROTEIN  COANTITY  AND  QUALITY  WITH  THE 
ADDITION  OF  SOY  AND  RICE  TO  WHEAT  FLOUR 


Level  of  Replacement 

 5%    10%  

Replacement                Protein^           Protein2  Protein^  Protein 

Ingredient               Quantity            Quality  Quantity  Quality 

Soy                                 +17%                     52  +33%  62 

Rice                                -2%                       39  -4%  40 

Soy:Rice  (1:1)               +7%                       46  +15%  53 


Represents  %  change  from  wheat  flour. 

2 

Protein  Quality  «  amino  acid  score. 

The  same  coioputer  program  which  provides  data  and  diagrams  on  the 
effects  of  substituting  wheat  flour  with  other  ingredients  also  provides 
information  on  how  protein  quality  has  been  effected  (Betschart  and 
Schatzki,  1979).    Protein  quality  is  evaluated  by  amino  acid  score  in 
this  example. 

Amino  Acid  ^  g>g  amino  acid  in  test  protein  ^ 

Score         mg  amino  acid  in  reference  protein 

In  these  exaurples,  the  FAO  Provisional  Amino  Acid  Scoring  Pattern  (FAQ, 
1973)  was  used  as  the  reference  protein.    The  amino  acid  score  for  %^eat 
flour  (70-80%  extraction)  of  38  is  inar)cedly  improved  with  the  incorporation 
of  soy  flour  or  mixtures  of  rice  and  soy.    l^us,  both  protein  quantity  and 
quality  are  enhzmced  when  soy  flour  is  added  to  wheat  flour. 
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Digestibility  of  ft  food  ingredient  determines  what  proportion  of  the 
nutrients  are  available.    Protein  digestibility  of  %^eat  flour  is  96% 
(Betschart  et  al.,  1976),  of  Billed,  polished  rice,  98%  and  of  soy-cake 
from  <^  60%  to  92%.    Recent  studies  conducted  in  Peru  indicate  that  guinoa 
In  combination  with  oats  is  not  well  digested  by  infants  recovering  from 
aalnutrition  (Lopez  de  Romzma  et^  al, ,  1978) .    The  meam  apparent  absorption 
of  nitrogen  and  fat  %ras  significsmtly  lower  on  the  guinoa-oats  based  diet 
than  on  a  potato-wheat  based  diet.    For  infzmt  feeding  after  the  age  of  1  year 
Lopez  de  Romana  et  al.,  recoomend  that  the  guinoa-oats  based  diet  requires 
further  evaluation. 

As  prices  became  available  for  wheat  flour,  defatted  soy  flour,  rice 
flour  and  guinoa  flour,  we  can  make  use  of  a  linear  program  (Betschart  and 
Schatzki,  1979)  itfhich  can  minimize  cost,  maximize  protein  content,  caloric 
content  or  any  single  ingredient  (e.g,,  soy  or  rice)  when  minimum  levels  for 
all  variables  except  that  which  is  being  optimized  are  established  as 
constraints.    Cost  estimates  of  wheat  flour  and  soy  flour  will  be  discussed 
in  a  subsequent  paper  by  Mr,  Enochian. 

SUMMARY 

TRie  potential  nutritional  iopact  of  enriching  the  Bolivian  %^eat  supply 
with  select  vitamins  and  minerals,  and  replacing  wheat  flour  with  defatted 
soy  flour,  rice  flour  and  guinoa  flour  have  been  reviewed.    Such  a  program 
would  contribute  towards  reaching  several  of  the  goals  of  the  Government 
of  Bolivia's  Five  Year  Plan  including  the  following: 

-  To  progressively  increase  the  proportion  of  local  foodstuffs  that 
would  meet  the  national  demand  for  protein  and  calories 
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-  To  decrease  the  incidence  of  protein-caloric  nalnutrition  (PCM)  , 
...nutritional  anemias,  and  specific  vitamin  deficiences. 

Some  of  the  store  specific  subgoals  should  also  be  inpacted.    These  include: 

-  Reducing  PCM  in  children  under  6  years  of  age, 

-  Reducing  the  incidence  of  nutritional  anemias  and  vitamin  deficiencies 
in  pregnant  and  lactating  vcsnen, 

-  Raising  per  capita  consiunption  of  protein. 

Although  the  nutritional  inprovement  of  i^at  flour  would  not  in  itself 
attain  these  goals,  it  could  play  an  important  role  in  contributing  to 
their  attainment. 

In  closing,  the  opening  statement  will  be  reiterated,  "Health  and  well 
being  of  Bolivians  are  dependent  upon  many  interrelated  factors. . .Nutrition 
plays  a  critical  role  but  well-being  is  also  a  function  of  several  other 
factors  including  public  health  status,  semitation  and  economic  level.** 
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VITAMIN-XTNIRAL  EKRICHMPn'  OF  BOLIVIAN  WHEAT  FLOUR 

SITUATION 

Many  surveys  during  the  past  two  decades  have  delineated  the  nature  and 
extent  of  nutritional  deficiencies  in  Bolivia.    In  general,  rural  popula- 
tions, those  less  than  five  years  of  age,  pregnant  and  lactating  females, 
schoolchildren  (5-15  yrs),  and  urban  poor  are  the  groups  most  adversely 
effected.    Infant  mortality  estimates  of  145-250/1,000  live  births  provide 
some  indication  of  public  health  and  nutrition  problems  in  Bolivia.  Data 
gathered  in  La  Paz  and  Viacha  in  1973  shoved  that  in  41-A7X  of  the  deaths 

in  those  under  five  years  of  age,  malnutrition  and  immaturity  were  under- 
lying or  associated  causes. 

Primary  nutritional  problems  identified  in  the  Government  of  Bolivia's 
Five  Year  Food  and  Nutrition  Plan  (1976-1980)  were  protein-calorie  mal- 
nutrition in  the  young  child  and  iron  deficiency  anemia  in  pregnant  and 
lactating  females.    Critical  nutritional  problems  also  included  iodine 
deficiency,  and  less  than  adequate  Intake  of  vitamin  A,  calcium  and  the 
B  vitamins,  especially  riboflavin  (vitamin  B2).    Current  consensus  of 
opinion  among  nutritionists  in  Bolivia  is  similar  to  the  GOB  assessment, 
with  the  exception  that  more  prominence  is  given  to  problems  with  thiamine 
(vitamin  Bj).    The  present  program  designed  to  describe,  in  detail,  the 
nature  and  extent  of  iron  deficiency  anemia  in  Bolivia  attests  to  the 
importance  of  this  problem. 

Specific  cases  indicating  the  extent  of  lowered  intake  of  select  nutrients 
emphasizes  the  magnitude  of  nutritional  inadequacy  in  Bolivia.  Iron 
deficiency  anemia  has  been  estimated  to  affect  some  70%  of  pregnant  women 
in  1975,  68%  in  1980,  and  65%  in  1985.    Data  from  several  studies  in  the 
1960 *s  indicate  calcium  levels  in  the  diet  range  from  15-77%  of  the 
recommended  intake.    Vitamin  A  intake  appears  to  be  low  with  intakes  of 
6-85%  of  recommended  levels  of  consumption.    Riboflavin  content  of  the 
diet  ranges  from  30-160%  of  recommended  intake. 

Sufficient  evidence  exists  to  indicate  that  the  Bolivian  diet  could  be 
nutritionally  improved  with  a  vitamin/mineral  enrichment  program. 

PROPOSED  PROGRAM(S) 

Bread  is  an  appropriate  vehicle  for  an  enrichment  program  since  it  is 
consumed  in  sufficient  quantities  by  all  segments  of  the  population, 
including  preschool  children. 

Several  alternate  enrichment  programs,  with  increasing  quantities  of 
nutrients  are  proposed.    Suggested  final  levels  of  nutrients  in  wheat 
flour  are  shown  in  Table  I.    These  values  include  nutrients  present  in 
the  flour. 
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TABLE  I 


NUTRIENT 


LEVEL 
(mg/lb  flour) 


Iron 

Thiamine  (B^) 
Riboflavin!  (B^) 
Kiacin 


13  -  16.5 
2.9 
1.8 
24. 0 


Iron,  alone,  may  be  used  to  enrich  wheat  flour.    In  the  example  in  Table  I, 
10  iDg  iron  are  added  to  wheat  flour  to  attain  levels  indicated.  Nutritional 
evidence  overwhelmingly  suggests  that  Bolivians,  especiallv ,  women,  would 
benefit  from  such  a  program.    Iron  may  be  incorporated  in  tne  form  of 
ferrous  sulfate  (FeS04)  which  is    more  bioavailable  than  other  forms  of 

iron  to  be  discussed.    However,  FeSO^  is  used  most  effectively  when  the 
required  shelf  life  for  the  wheat  flour  is  short,  i.e.,  less  than  60  days. 
If  shelf  life,  and/or  conditions  suggest  that  FeSO^  would  not  be  appropriate, 
either  reduced  iron  or  electrolytic  iron  may  be  used.    These  forms  are  some- 
what less  bioavailable  than  FeSO^  but  are  more  stable  during  prolonged 
periods  of  storage.    The  Relative  Biological  Value  (RBV)  of  reduced  and 
electrolytic  iron  is  approximately  AO  and  60%,  respectively,  with  RBV  for 
FeSO^  being  100%.    The  absolute  bioavailability  of  FeSO^  generally  ranges 
from  3-15%  depending  on  nutritional  status  of  the  individual  and  many  other 
factors. 

Other  enrichment  programs  could  consist  of  a)  iron  with  the  B  vitamins 
thiamine,  riboflavin  and  niacin,  b)  those  nutrients  in  (a)  plus  vitamin  A. 
The  levels  of  nutrients  discussed  previously  are  routinely  incorporated 
into  wheat  flour  in  many  areas  of  the  world  and  do  not  affect  character- 
istics of  the  final  bread. 

A  key  issue  is  the  cost/benefit  ratio  of  incorporating  these  nutrients. 
Approximations  of  relative  costs  are  summarized  in  the  following  table. 


TABLE  II 


NUTRIENT 


COST/100  lbs  FLOUR    COST/225,000  MT  FLOUR    COST/ CAP ITA/YR 
  U.  S.  Dollars   


Iron  ^ 
Ferrous  Sulfate 
Reduced  Iron 
Electrolytic  Iron 


0.014 
0.0095 

0.017 


70,000 
50,000 

90,000 


0.014 
0.010 
0.018 


Iron  (FeSO^) 
Thiamine 
Riboflavin 
Niacin 

Iron  (FeSO^) 
Thiamine 
Riboflavin 
Niacin 
Vitamin  A 


0.044 


0.090 


240,000 


470,000 


0.094 


0.048 
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These  cost  approximations  Include  shipping  costs.    The  initial  cost  of 
iron  enrichment  is  more  than  doubled  by  the  addition  of  B  vitamins,  and 
this  latter  cost  is  again  doubled  %d.th  the  inclusion  of  vitamin  A.  The 
Investment  cost  per  Bolivian  on  an  annual  basis,  however,  ranges  from 
less  than  1.0  to  about  9.0c  (U.S.).    Total  costs  for  a  national  enrichment 
program  are  calculated  on  the  basis  of  225,000  KT  of  wheat  flour. 

Savings  in  health  costs,  the  potential  for  enhanced  physical  and  mental 
capacity,  and  improvement  in  the  plight  of  the  young  child,  the  pregnant 
voman  and  those  most  undernourished  should  warrant  serious  consideration 
of  one  of  these  programs. 

RECOMMENDATIONS 

All  wheat  flour  should  be  enriched  with  ferrous  sulfate  with  the  addition 
of  10  mg/lb'of  flour  at  the  time  of  implementation  of  the  composite  flour 
program.    This  would  require  the  installation  of  a  microfeeder  at  each  of 
16  mills.    The  1979  capital  cost  for  such  feeders  is  $2,500/feeder  or  a 
total  of  $40,000.    However,  technology  is  being  developed  which  may  allow 
iron  to  be  added  with  the  dough  improver.    Since  it  is  anticipated  that 
feeders  would  be  installed  for  dough  improvers  as  p>art  of  the  composite 
flour  program,  there  may  be  no  need  to  install  an  additional  feeder  for 
enrichment  with  iron  or  other  nutrients. 

If  financial  resources  allow,  B  vitamins  should  be  included  with  the  iron. 
Since  these  nutrients  are  added  as  one  premix  which  includes  the  iron,  there 
should  not  be  a  need  for  additional  feeders  beyond  those  discussed  for  iron 
alone • 


1.   Equivalent  to  27,2  mg  F0SO4 


I 

I 


I 

I 
I 
I 

I 

I 
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Frotocol  for  Physiological  Acceptance  Test  -  Vheat-Soy  and 
Wheat -Soy-Qulnoa  Breads.      January  14^  1980 

OBJECTIVE 

To  deteraine  the  physiological  acceptance,  by  humans,  of  vheat  breads  containing  soy 
and  quinoa  flour.    8ec  Appendix  I  for  a  description  of  the  over-^all  project  entitled, 
*'He  joramiento  Nutricional  de  los  Alinentos  a  Base  de  Harina  de  Trigo." 

General i  Young  children  will  consume  products  for  28  days  that  are  nade  from  either 
wheat  flour  alone,  wheat  flour  (95X)  and  aoy  flour  (52),  or  wheat  flour  (905^),  soy 
flour  (52)  and  quinoa  flour  (52).    Various  indices  of  health  and  well  being  will  be 
•onitored  to  detemine  the  physiological  acceptance  of  wheat  flour  blends. 

Preparation  of  Samples  to  be  Tested: 

One  uniform,  representative  sample  of  Bolivian  milled  bread  wheat  flour  will  be 
used  for  this  entire  physiological  study.    Also,  one  uniform  sample  each  of  Bolivian 
soy  flour  and  quinoa  flour  will  be  used.    The  three  treatment  samples  will  consist 
of:  1002  wheat  flour;  952  wheat  flour  plus  52  soy  flour  plus  60  parts  per  million 
(ppn)  Bromolux;  902  wheat  flour  plus  52  aoy  flour  plus  52  quinoa  flour  plus  60  ppn 
Bromolux.    The  wheat  flour  will  be  purchased  by  DGKT  from  a  local  supplier.  DGNT 
will  prepare  the  soy  flour  from  toasted,  defatted  soy  flakes  provided  by  Sociedad 
Aceitera  del  Oriente  (SAO),  Santa  Cruz,  by  a  grinding  and  sieving  process.  DCNT 
will  prepare  quinoa  flour  from  locally  purchased  Quinoa  Real  by  washing  in  water  to 
remove  saponins,  drying,  milling  and  sieving.    Bromolux  is  a  commercial  dough 
conditioner  containing  502  potassium  bromate  and  502  inert  salts.    The  blends  will 
be  prepared  by  DGKT  in  400  pound  batches  with  special  attention  to  mixing  to  insure 
complete  uniformity.    Each  of  the  three  400  pound  lots  will  be  coded  in  a  manner 
such  as:  O  »  ^,  and  0;  and  each  bag  in  each  lot  will  have  the  appropriate  code. 
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The  samples  will  then  be  delivered  to  the  contractee  who  will  store  them  off  the 
floor  In  a  cool,  dry,  aerated  place.    The  code  will  not  be  known  by  either  the 
contractee  or  the  subjects  %rho  cat  the  breads. 

Each  child  is  to  receive  a  minimum  of  25X  of  his  or  her  calories  from  the  blends 
each  day.    Since  the  daily  recommended  intake  is  1620  calories  for  children  in  the 
3  to  6  yr.  age  group,  this  means  they  should  get  as  a  minimum,  403  calories  each  day 
from  their  respective  blends.    To  obtain  403  calories  each  day,  the  children  must 
receive  a  minimum  of  111  grams  of  flour.    This  111  grams  of  flour  would  make  about 
2  1/2  of  the  standard  60  gram  i^rraquetas.    In  order  to  minimize  disruption  of  the 
standard  feeding  patterns  at  the  contractee*6  facility,  determination  of  the 
specific  wheat  products  to  be  fed  is  left  to  those  responsible  for  planning  and 
preparing  the  menu  in  cooperation  with  DGNT.    However,  a  %»heat  product  must  be 
presented  at  3  of  the  4  daily  meals  as  a  minimisn.    No  other  flours  such  as  Maisoy 
should  be  added  to  the  treatment  samples.    Most  breads  will  consist  of  the 
ingredients  flour,  water,  yeast,  salt  and  with  sugar  and  fat  optional.  Examples 
of  highly  suitable  wheat  products  for  use  in  the  physiological  tests  are  marraquetas, 
loaf  bread,  empanadas,  aaltenas,  and  fideos. 

Selection  of  Subjects: 

The  three  flour  samples  will  be  evaluated  by  three  groups  of  children  during  the  same 
26'day  period.    These  children  will  be  normal  and  healthy,  5-7  years  of  age,  and  all 
part  of  the  aame  nursery  school  or  school  environment*    There  will  be  13  children  per 
treatment. 

To  ensure  experimental  objectivity  and  facilitate  statistical  analysis  of  data, 
children  will  be  assigned  to  a  specific  treatment  on  the  basis  of  select 
randomization.    For  example,  stratification  on  the  basis  of  age  or  sex  will 
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be  assigned  to  each  treatment*    This  will  be  accomplished  through  the  use  of  a 
random  numbers  scheme* 

Sample  Evaluation; 

Vheat  bread  containing  noy  flour  has  been  shown  to  be  nutritious  for  humans. 
This  study  is  designed  to  evaluate  the  response  of  Bolivians,  living  at  high 
elevations,  to  such  breads* 

Criteria  such  as  body  temperature,  signs  of  Infections,  listlessness ,  and 
vomiting  are  required  to  determine  the  general  health  status  of  subjects  during  the 
study*    Food  consumption  patterns  Including  quantity  of  bread  products  consumed  are 
needed  to  keep  records  of  any  significant  loss  in  appetite,  as  veil  as  what  portion 
of  the  tested  samples  «^re  consumed*    Information  on  nenus  used  throughout  the 
28-day  test  period  will  be  needed  to  determine  the  types  of  foods  consumed  along 
with  the  breads  being  tested*    If  there  are  any  unusual  physiological  responses  for 
a  specific  day  or  period  of  time,  it  is  critical  to  have  records  of  other  foods 
consumed  during  that  time* 

Small  portions  of  soybean  flour  are  generally  consumed  by  humans  with  no 
unusual  physiological  effects*    Higher  elevations,  however,  with  lower  atmospheric 
pressure  may  result  in  some  slight  effects  on  the  gastrointestinal  tract  and  normal 
stool  patterns*    Therefore,  information  on  stomach  cramps,  stool  frequency  and 
consistency  are  necessary. 

Care  will  be  taken  to  ensure  that  all  wheat  products  being  evaluated  will  be 
consuned  by  subjects  whenever  possible*    Records  will  be  kept  of  all  menus  served 
at  all  seals  throughout  the  study,  indicating  types  of  food  and  approximate 
serving/child,  e*g*,  1  glass  of  milk,  1  egg,  1  serving  potatoes,  etc* 
Information  and  data  on  subjects  %rill  be  recorded  during  pre-*study  and  post-study 
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physical  examinations  conducted  by  a  physician.    The  pre-study  examination  will  be 
conducted  the  day  before  the  study  officially  begins,  and  the  post-study  examination 
vill  be  conducted  the  day  immediately  following  the  completion  of  the  study.  Dally 
MTid  veekly  data  and  observations  will  be  recorded  by  the  contractee  throughout  the 
study.    All  Information  and  data  will  be  recorded  on  an  information  and  data  sheet 
to  be  kept  for  each  child.    Some  of  the  information  such  as  changes  in  bovel 
patterns  nay  be  obtained  by  interviewing  the  child.    A  sample  copy  of  the  information 
sheet  is  attached. 

DGIJT  will  assist  in  setting  up  the  study  and  make  weekly  visits  to  the  site  of 
the  study  to  review  progress  and  advise  on  any  problems  that  may  arise. 

Final  Report: 

A  final  report,  submitted  by  the  contractee  to  DGNT,  will  include  the  following: 

*  Decription  of  exact  procedures  used  throughout  all  phases  of  the  study, 
e*g.,  method  used  to  bake  and  prepare  %rheat  products,  to  select  the 
sample  populations,  and  to  gather  physiological  data;  menus  of  all  meals 
served  to  subjects  during  the  28-day  period. 

*  Completed  Information  and  Data  Chart  for  each  child  in  the  study. 

-  Written  summary  of  study  discussing  data  and  interpretation  of  data. 
Specifically,  contractee  should  comment  on  general  acceptance  of  wheat 
products  made  from  the  three  sample  flours  and  any  unusual  responses  which 
seem  to  be  related  to  consumption  of  products  from  these  flours. 

Final  statistical  analysis  and  interpretation  of  data  will  be  conducted  by  DGNT. 
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RECORD  OF  MENUS 
(First  Week) 

 MEAL  NUMBER  

DAY  OF  WEEK        1  2  3  A  Snacks 

Monday 


Tuesday 


Wednesday 


Thursday 


Friday 


Saturday 


Sunday 


NAJIE 
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PHYSIOLOGICAL  ACCEPTANCE  TEST 


INFORMATION  AND  DATA  CHARTS 


Surname  Christian  Names 


TREATMENT        □         +  Q 

(circle  one) 
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NAME     

Surname  Christian  NaineCs) 

MEDICAL  EXAMINATION 
AGE  YRS.   MOS.  SEX  M 


PRE-STUDY  POST-STUDY 


WEIGHT  (Kp) 

HEIGHT  (m) 

BODY  TEMPERATURE 
(Oral)  °C 

GENERAL  HEALTH 

RECENT  INFECTIONS 
(type  &  date) 

MOST  RECENT  EPISODE 
OF  VOMITING 
(date) 

N0R»1AL  BOUEL  PATTERN 
(normal  consistency, 
loose,  diarrhea) 

HAVE  ANY  OF  THE  ABOVE 
SIGNIFICAJrrLY  CHANGED 
BETWEEN  PRE-STUDY  AND 
POST-STUDY  EXAMINATION? 

HOW  HAVE  THEY  CHANGED? 

OTHER  GEJJERAL  COM^^E^?TS 
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Appendix  B-10 
(Appendix  I) 

Description  of  Project:     "Me joramlento  Nutrlcional  de  Los  Alltftentos 

•  Base  de  Harlna  de  Trlgo" 

This  Physiological  Acceptance  Test  Is  part  of  a  larger  Covernaent  of  Bolivia 
Project  entitled,  "He joramiento  Nutrlcional  de  los  Alinentos  a  Base  de  Harina  de 
Trigo."    The  project  director  is  the  Director  General,  Ing.  Cregorlo  Bernal,  of  the 
Dlrecclon  General  de  Normas  y  Tecnologla  (DGNT),  Ministerio  de  Industria,  CoTnercio 
y  Turisno.    The  Western  Regional  Research  Center,  Berkeley,  California,  provides 
technical  assistance  through  the  Health  and  Humanitarian  Assistance  Division,  USAID, 
c/o  The  American  Embassy. 

In  1979,  it  was  estimated  that  Bolivia  wuld  require  309,000  metric  tons  of 
wheat,  of  which  962  would  have  to  be  Imported.    At  the  official  extraction  rate  of 
72%,  this  wheat  yields  222,480  Ml  of  \theai  flour.    None  of  this  wheat  flour  is 
enriched  with  vitanins  or  minerals.    Bread  production  consumes  IBX  of  the  flour, 
pastas  16. 5Z,  cookies  and  crackers  3.52,  and  other  uses  0.5Z.    These  various  wheat 
products  provide  one  fourth  to  one  third  of  the  food  calorics  and  protein  for  the 
country. 

The  project  seeks  to  improve  the  nutritional  quality  of  wheat  products  through 
fortification  of  all  wheat  flour  with  51  high  protein  defatted  toy  flour  grown  and 
processed  in  Bolivia  and  with  iron,  a  mineral  deficient  in  Bolivian  diets  as 
indicated  by  the  high  prevalence  of  anemia.    In  addition,  the  project  seeks  to 
further  extend  or  substitute  %iheat  flour  by  adding  5  to  102  of  non'-wheat  flours 
prepared  from  domestically  gro%m  corn  or  quinoa  or  rice.    It  is  anticipated  that  the 
various  Ingredients  would  be  blended  with  the  wheat  flour  to  yield  composite  flour 
at  the  16  wheat  mills  located  throughout  the  country  (Bolivia  has  the  milling 
capacity  to  meet  its  wheat  flour  requirements).    An  oxidizing  agent,  potassium 
bromate,  is  added  to  the  composite  flours  at  about  30  parts  per  million  as  a  dough 
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Improver  to  overcome  the  deleterious  effect  on  bread  quality  of  diluting  the  wheat 
flour  with  »oy  and  other  non-vheat  flours. 

The  project  would  impact  favorably  on  three  areas  In  Bolivia:  nutrition, 
Import  substitution,  and  agricultural  employment.    A  total  substitution  of  10%  of 
the  wheat  flour  would  require  22,448  MT  of  domestically  produced  flours  fron  soy, 
qulnoa,  corn  and  rice.     Increased  demand  for  these  crops  should  improve  agricultural 
employnent  opportunities.    The  addition  of  5Z  soy  Increases  the  protein  content  of 
bread  from  8%  to  9.5%  and  substantially  improves  the  nutritional  quality  of  the 
protein.    For  an  average  person  consuming  about  170  grams  of  bread  and  other  wheat 
products,  per  capita  protein  Intake  would  be  Increased  about  3  grams  from  AS  grans 
per  day  to  51  grans  per  day.    This  meets  part  of  a  national  goal  which  is  to 
Increase  protein  Intake  to  56  grams  per  day.    Iron  enrichment  at  10  mg  per  pound  of 
flour  would  enable  wheat  products  to  provide  up  to  402  of  the  daily  recommended 
Intake  of  this  nutrient  In  Bolivia  while  unenriched  wheat  products  only  provide  up 
to  20Z. 

With  respect  to  cost,  delivered  corn  flour  currently  sells  for  270  pesos  per 
qq  (100  pounds)  and  wheat  flour  300  pesos.    Detailed  cost  analysis  resulted  in 
estimates  for  delivered  Bolivian,  food  grade,  defatted  soy  flour  of  260  pesos  per 
qq  (costs  are  before  November  1979  devaluation).    Detailed  cost  estimates  have  not 
been  nade  for  rice  or  qulnoa  flours  but  tiould  be  expected  to  be  higher  than  wheat 
flour*    Only  13  MT  of  potassium  bromate  is  required  for  the  entire  program  in 
Bolivia  each  year  at  a  cost  of  about  US$50,000.    Ingredient  cost  for  the  Iron 
enrichnent  would  be  on  the  order  of  US$70,000  per  year.    These  cost  data  suggest, 
then,  that  certain  enriched  composite  flours  can  probably  be  prepared  and  sold 
In  Bolivia  at  no  change  in  price  from  wheat  flour. 
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Acceptability  of  the  composite  flour  breads  in  limited  tests  has  been  good. 
A  nationwide  market  acceptance  test  is  being  contracted  with  a  Bolivian  consulting 
fine  to  be  carried  out  January  *  March  1980. 

Following  the  completion  of  all  the  developmental  and  evaluatlonal  vork,  a 
national  plan  of  implementation  for  composite  flours  will  be  prepared  and  presented 
for  review  by  various  governmental  and  private  groups,  and  for  decision  on 
implenentatlon  by  the  government. 
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REPORT 

PHYSIOLOGICAL  ACCEPTANCE  STUDY 

Antoinette  A.  Betschart 
Western  Regional  Research  Center 
Berkeley,  California 


The  purpose  of  this  study  was  to  determine  the  physiological 
response  to,  and  acceptance  by  young  Bolivian  boys  of  marraquetas 
containing  either  5%  soy  flour  or  5%  soy  and  5%  quinoa  flour.  The 
subjects,  7-10  years  of  age,  were  accustomed  to  consuming  three 
marraquetas  per  day.     Subjects  from  Cuidad  del  Nino  were  randomly 
divided  into  three  groups  and  fed  three  marraquetas  per  day  made 
from  (a)  100%  wheat  flour  (control),   (b)  95%  wheat  flour,  5%  soy 
flour,  and  (c)  90%  wheat  flour,  5%  soy  flour  and  5%  quinoa  flour. 
The  soy  and  quinoa  flours  were  prepared  in  Bolivia  from  locally 
grown  crops.    Marraquetas  were  baked  and  delivered  to  the  subjects 
under  the  supervision  of  DGNT.    Medical  examinations  were  conducted 
just  prior  to,  and  at  the  completion  of  the  study.    Throughout  the 
28-day  study,  data  were  collected  on  each  subject,  including 
temperature,  weight,  number  of  marraquetas  consumed,  frequency 
of  bowel  movements,  and  consistency  of  stools.    Daily  menus  were 
also  recorded. 

Results 

Randomly  selected  subjects  consisted  mainly  of  8  and  9  year 
olds  (^2/3),  with  the  remaining  being  7  and  10  years  of  age.  The 
pre-study  exam  indicated  that  bowel  movements  were  normal  for 
virtually  all  of  the  subjects. 

Data  on  number  of  marraquetas  consumed  showed  that  3 
marraquetas  were  consumed  by  a  majority  of  the  subjects  through- 
out the  study.     In  terms  of  the  number  of  occasions  when  subjects 
were  expected  to  consume  a  marraqueta  in  this  study,  there  were 
deviations  from  this  pattern  in  0.021,  0.019,  and  0.015%  of  the 
time  within  the  control,  soy  and  soy-quinoa  groups,  respectively. 
Among  these  deviations,  70-79%  of  the  subjects  still  consumed 
2  1/2  marraquetas  per  day. 

Throughout  the  study,  mean  number  of  bowel  movements /day 
of  subjects  in  the  5%  soy  or  5%  soy-5%  quinoa  group  were,  generally, 
slightly  higher  than  the  control.     The  Student's  t  test  showed  that 
the  number  of  stools  produced  by  the  groups  consuming  the  soy  and 
soy-quinoa  marraquetas  were  higher  compared  to  the  normal  group 
(P<.05).    There  were  no  significant  differences  between  the  soy 
and  soy-quinoa  groups. 
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Consistency  of  stools  produced  during  the  study  was  described 
as  dry,  normal,  semi-liquid  and  liquid.    The  lack  of  a  bowel  move- 
ment on  any  particular  day  was  also  included  in  these  data.  When 
the  data  are  summarized  within  each  treatment  group  for  the  28-day 
period,  the  results  are  as  follows: 


STOOL  CONSISTENCY 
(%  of  subjects) 

Liquid 

Semi-Liquid 

Normal 

Dr^ 

None 

Control 

1.7 

11.7 

39.3 

31.1 

16.2 

5%  soy 

8.1 

21.9 

16.7 

39.3 

lA.O 

5%  soy- 
-5%  quinoa 

7.6 

23.6 

lA.O 

A5.5 

9.3 

Total  for 
All  Subjects 

5.8 

19.0 

23.3 

38.7 

13.2 

The  consistency  of  stools  from  the  soy  and  soy-quinoa  groups 
was  significantly  different  from  the  control  during  each  of  the 
four  weeks  (^2  .05).     As  with  the  number  of  stools,  there 

were  no  significant  differences  between  soy  and  soy  quinoa  groups. 

The  frequency  of  liquid  and  semi-liquid  stools  increased 
within  the  treatment  groups  (soy  and  soy-quinoa),  whereas  that 
of  normal  stools  decreased  when  compared  with  control  group. 
Although  normal  stools  were  the  most  common  in  the  control  group, 
dry  stools  were  produced  most  frequently  by  subjects  consuming 
soy  and  soy-quinoa  supplemented  breads.    The  decrease  in  normal 
stool  patterns  in  the  soy  and  soy-quinoa  groups  was  mainly  dis- 
tributed among  the  semi-liquid  and  dry  classifications,  with  a 
smaller  portion  being  liquid.     Subjects  in  both  the  soy  and 
soy-quinoa  groups  exhibited  somewhat  similar  trends  in  stool 
consistency. 

If  these  data  were  examined  on  the  basis  of  daily  observa- 
tions, it  is  apparent  that  the  control  group  quite  consistently 
had  fewer  liquid  and  semi-liquid  stools  than  did  the  other  two 
groups.     From  the  10th  to  the  28th  day  of  the  study,  the  control 
group  produced  many  more  normal  stools  than  did  those  subjects 
consuming  soy  and  soy-quinoa  supplemented  breads.    After  the 
10th  day,  the  soy  and  soy-quinoa  groups  generally  produced  more 
dry  stools  than  the  control. 
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Summary 

Results  of  a  28-day  study  indicate  that  young  Bolivian  boys 
living  on  the  Altiplano  accept  marraquetas  containing  5%  soy  flour, 
or  5%  soy  and  5%  quinoa  flour  as  well  as  they  do  those  made  solely 
from  wheat  flour.    Mean  number  of  bowel  movements  per  day  was 
slightly  higher  in  the  soy  and  soy-quinoa  groups  than  in  the  control. 
More  dry,  semi-liquid,  and  liquid,  and  less  normal  stools  were 
produced  by  the  soy  and  soy-quinoa  groups  than  by  the  control. 

This  study  has  shown  that  the  consumption  of  soy  and  soy- 
quinoa  marraquetas  is  associated  with  alterations  in  stools  of 
subjects.     Subsequent  data  analyses  may  shed  light  on  the  nature 
of  this  association  and  possible  causative  factors. 
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.  VERDE  r  5^  soy  bread 

bread 

AMAJIILLO  =  5%  soy  &  5?^  quinoa  bread 

REPORT  OR  THE  PHYSIOLOGICAL  ACCEPTANCE  STUDY 

Dt  ecuerdo  ■!  bomdor  de  convenlo  n-.trc  cl  Hlnlaterlo  de 
Bieneeter  Sociel  y  remillB  y  el  Ministerio  de  Induetria  Coaercio  y 
Turisao;  el  Hinisterio  e  eu  cargo  debia  aeleccionar  45  aenorea  en  - 
ire  7  y  10  anoa  de  la  Ciudad  del  Nino  en  las  nejorea  condicionee  de 
•alud  poaiblea. 

Loa  dies  27,  26  y  29  del  aee  de  Febrero  del  aRo  en  curao, 
■i.peraona  Juntanente  la  colBboraci6n  de  la  oeflorita  Mirien  Din2  en 
feraera  de  la  Inatitucifin,  realizamoa  el  correapondiente  ex6aen  tnT 
dico  y  seleccionamoa  a  loa  U5  aenarea.  ~ 

AdenSa  del  exinen  aldico  cllnico  la  Ore.  Bertha  Aguilar 
Bloquiaica  ae  deaplaz6  y  realizfi  ex&nenea  copropsraaitologlcoa;  aaa 
del  70%  de  loa  ninoa  ae  encontraban  paraaitadas,  pero  el  eer  comply 
taaente  aslntom&ticoa  considexaaoa  que  no  Influirlan  en  el  eatudio" 
a  reelizarae. 

Dentro  del  aapecto  de  aelud  oral  tambifin  ae  hizo  una  revi^ 
Bi6n,  ye  que  ae  considere  que  cualquier  afecciSn  en  la  cavidad  oral 
podria  efectar  la  faae  de  aaaticacifin,  por  lo  c^e  conaideramoa  eate 
ex&aen  ii^ortante. 

Una  vez  aeleccionadoa  los  U5  ninos  y  llenada  la  correapon^ 
diente  hoja,  fortnulario  HQ  1  que  comprenda  el  ex&aen  a&dico;  que 
arrojfi  loa  aiguientfra  reaultadoa: 

16  Kenorea  clinicamente  eanoa 

17  *       con  perasitosia  aaintoaStica 
6        *       con  teneaia 

1  *  con  de8nutrici6n  I 

1  ■  con  laringitia 

<i  "  con  papilomatoaia 

1  *  con  aarcoptoala 

1  *  eon  Xapetlgo 

(5e  debe  nuevamente  recalcar  que  ninguno  de  eatoa  diaqnos  - 
ticoa  cllnlcoa  afectarla  loa  reaultadoa  de  la  prueba);  peraoneroa  del 
Miniaterio  de  Induatria  realizarfin  la  diviaidn  de  loa  US  niftos  en  trea 
grupoa  de  15  aenorea  y  ae  los  denQnin6  por.colores:  rojo,  eaarillo  y 
verde* 

El  dia  k  de  Harzo  conenz6  el  estudio  nropiamente  dicho;  el 
Kiniaterio  de  Induatria  prQporcion6  cede  die  loa  tree  tipoa  de  pan  pa 
ra  el  conaumo  de  loa  aenorea,  el  d{a  21  de  Harzo  par  razonea  de  fuer- 
2B  aavor  no  llegS  el  p&n,  pero  con  sobrantea  del  dia  anterior  ae  re  - 
aolvio  tste  probleaa* 
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Le  aenora  (dllsa  de  Vu(}ra  conjuntanenta  con  la  aenorlta  Miriam 
eiaz,  aa  encarg8r6n  be  tonar  y  regiatrar  en  al  foraulario  NO  2  en  foraa 
diaria  loa  alguientea  datoat 

1»<-    Temperatuta  axilar 

2.  ->    Conaistencle  y  frecuencia  de  depoaicionaa 

3.  -    Con su BIO  de  pSn  dlarlo 

Falta  de  apetlto 
5«-    Haleater,  dolor  abdominal  y  flatudencia 
£•»    Algun  otro  alntoaa  cono  aer  v6mito8 

£1  peao  ae  lo  taa6  en  forna  aeaianal 

Lo8  reaultados  de  todaa  cataa  variablea  podrlanoa  reauairlaa 
de  la  alQulente  aianerat 

1«-  Tevperatura;  ninguno  de  loa  aenorea  padecl6  de  alza  t^rmi^ 
ca.  *" 

2*-'  La  conaistencle  de  lea  depoalclonea  vari6  en  laa  tree  grii 
poa,  an  uno  nla  que  otroa»  pero  la  frecuencia  ful  nomal. 

(5e  adjunta  grfificoa  deaoatratlvoa  aobre  conaiatencie  de  de« 
poBidonea  de  los  tree  grupoa    Gr&flco  HQ  1  Grupo  ftojo*  ND2  AbbtHIo  , 
HQ  3  Verde). 

Si  anallzemoB  el  grfiflco  1  ae  ve  que  todos  los  ninoa  pre- 
BentBr6n  m&a  depoalclonea  aacast  normalea*  la  frecuencia  tanbl&i  fuk 
de  una  vez  al  dia. 

CoGBQ  ae  verfi  en  el  grfifico  2  que  correaponde  al  grupo  ania* 
rlllo,  Bunque  la  nayoria  de  las  nenores  tienen  aas  depoalcionee  aecaa 
exlaten  2  niAos  con  fn§8  deposiclonea  seniliquldaa;  por  otro  lado  tan  • 
biln  hay  niflos  que  present&n  un  buSn  nunero  de  deposiclones  liquidas  , 
de  todaa  naneraa  debemos  indicar  que  aunque  la  consistencia  a  variado 
la  frecuencia  continua  siendo  nomal  de  1  viz  al  dia  y  tembiln  debemos 
decir  que  la  conalattsncia  aenlliqulda  o  llquida  de  laa  depoalclonea  no 
sa  diaria. 

Ahora  paaemos  a  enelizar  el  Grifico  3  que  correaponde  al  - 
grupo  verde  en  el  cual  tembiln  el  nayor  nunero  de  aenorea  presents  de 
posiciones  aecaa,  pero  exietieron  por  1q  menoe  U  nenorea  que  preeenta- 
r6n  wia  depoalclonea  aemiliquidaa,  sal  cono  liquldaa* 

La  frecuencia  coaooen  loa  anteriorea  grupoa  ful  nomal  •  una 

viz  al  die. 

La  recoleccl6n  da  de  datoa  aobre  conaiatencie  y  frecuencia  - 
de  deposicionea  ful  por  interrogatorio  directo  a  loa  BenoreB*  por  parte 
de  loa  regentea  del  hogar.  -^^ 

3«-    £1  conauBo  de  p&n  ful  de  3  unidadea  par  die.  Bate  control 
ful  realizado  par  la  anferBera^  loa  regentea  y  la  SeAora  Vii 
*:  era* 

El  reaultado  obtenldo  aa  de  que  los  3  grupoa  han  conau«ldo  - 
■an  foraa  uniforne  bus  3  unidedea  de  pan  ain  qua  haya  existido  rechazo 
por  parte  de  ningSn  »enor  ya  aea  al  aabor  e  a  la  preaentaciSn  • 


//•.2 


kmm   Tmpocq  ch  nlngufio  da  Im  wnoreB  cl  conMBO  dtl  pin  ha 
producido  falta  dc  ■pstito* 

5**    Sintoaaa  da  dolor  abdoalnal  ae  preaentaiSn  an  doa  aano- 
raa  del  grupo  Hoio  y  en  un  Aenor  del  grupo  Aaarillo  ,  • 
fuer6n  da  tipo  c6lico«  aanifieato  mis  por  laa  noches  , 
•ata  dolor  aolo  aa  pre8ant£  an  una  o  doa  oportunidadea* 

6«-    Otroa  afntoaaat  aolo  podiafooa  Indlcer  «are«a  y  v6initoa 

an  una  da  loa  Benorea  del  grupo  Aojo  en  doe  oportunidadea 

Todoa  loa  datoa  de  aintomatologla  fuer6n  obtenidos  aediante  in 
terrogatorio  directo  a  loa  nenores,  par  parte  de  aua  regentea  y  re  T 
giatradoa  en  el  foraMjlario  KQ  2  en  foma  dieria,  por  parte  de  la  ae-> 
ftorita  enferwera. 

?•«>    CI  peao  como  anteriontente  ae  Indicfi  ful  obtenido  an  for* 
me  aemanal  por  la  janora  de  Yucra,  con  loa  nenorea  en  ro- 
p-:'         .pa  interior  y  todaa  laa  vecea  antea  del  deaayuno* 

AaiBlano  ae  tam6  el  correapondiente  peao  en  el  exSnen  nldico  - 
.'del  prr-eatudlo  y  del  poat-eatudio  • 

Si  loa  gr&ficoa  <»«5  y  6  noa  darfin  una  nueatra  aobra  eata  varia 

ble. 

Si  anallzemoa  el  grfifico  U  que  correaponde  al  grupo  rojo,  vere 
■oa  que  en  la  nayprla  de  loa  nenorea  exiate  increnento  que  aunque  nT 
niao  ea  lo  que  correaponde  a  au  edad.  Qolamente  un  nenor  tubo  un 
deacenao  de  muy  pocoa  graaoa* 

El  grfiflco  5  que  correaponde  al  grupo  amerilloy  veaoa  qua  en 
k  Bienorea  hay  deacenao  del  peao  eate  ea  ■inioo. 

CI  orlfico  6  que  ea  el  del  grupo  verde,  aolo  en  un  caao  exiate 
dlaminucion  de  peso,  en  al  reato  exiate  euaento  que  por  aupueato  ea 
alniao, 

A  parte  de  la  ingeati6n  del  pan,  loa  niRoa  recibier6n  au  dieta 
corriente^;  deaayuno,  alauerzo,  tl,  cena  y  un  refrigeriOt  el  cual  • 
fuS  preparada  por  la  Lie.  Silyia  Brun«  que  adeirla  auperviB6  en  foma 
diaria  sj  preparado  y  regiatro  en  los  fonoularios  correapondientea  - 
el  aenu  diaria  c^e  recibier6n  loa  aenorea^  (ad Junto  in forme  nutrici£ 
nal).  " 

DeapiSea  da  28  dfaa  y  concluido  nl  eatudio,  en  fecha  1  de  April 
aa  procedi6  neevaaente  al  cxSnen  a^dico  cuyoa  reaultadoa  ae  registry 
rfin  en  el  correapondiente  forraulario  y  en  el  cual  no  hubo  ninguna  va 
riaci6n  an  relaci6n  al  priaar  exSaen* 

CONCLUSIONES 


1)  Cnganeral  loa  aenoraa  que  fberfin  eacogidoa  gozaban  da  bu^n 
eatado  de  aalud,  algunoa  condiagn6aticoa  da  proceao  patol6gico;  pa- 
raaitoaia;  no  influyer6n  an  al  eatudio. 
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2)  TedoB  loa  Knorva  in9irler6n  namlaanta  lo«  3  tlpos  da  pftn, 
•In  qua  al  paracar  hayon  notado  difaranciaa  an  al  aabor  u  otraa* 

3)  En  Qenaral  la  inge9ti6n  del  pfn  no  produjo  tranatomoa  dan- 
do  lugar  a  la  praaantacldn  da  alnUmaa  gaatninteatinalaa* 

■ ' 

l»)  Aunqua  notanoa  diferenciaa  an  cuanto  a  la  conaiatencla  da 
laa  deposicionea  en  loa  3  grupoa,  coao  anterlorvcnte  ea  explicfi  eo 
loa  gr^ricoa  y  al  Bn&llaia  tie  ^stoa,  lea  depoeicionea  aesdliquidaa  y 
llquldaa  preaantea  en  algunoa  aenorea,  aobre  todo  de  loa  grupoa  ema- 
rillo  y  verde,  no  puedan  conaidararaa  cono  diarrca,  ya  qua  la  fre  - 
cuencia  ha  aldo  normal,  de  una  vez  al  dla  y  por  otro  lado  la  conaia  - 
tencia  aendllquida  o  liquida  no  ha  aido  an  diaa  contlnuoa,  aino  qua 
dapoaicionea  ae  hen  noraalizado  da  un  die  para  otro* 

5}  La  variable  peao,  da  ninguna  aianera  puede  aer  un  indice  al 
eual«  aa  la  deba  dar  b&xIm  ietportancia  ya  qua  el  aumento  de  peso  an 
nlftoa  Beyorea  de  6  anoa  ee  Inflao  en  un  Ksa,  de.'^todaa  msieraa  cooo  - 
•a  ha  analizado  auy  pocoa  Benorea,  hm  diaBinuido  da  peao  y  ou  reba- 
Ja  ha  aido  alnlBa* 

La  concluai6n  final  podrfaaoa  reauvlrla  en  loa  aiguientea  tir- 
alnoai  la  aceptaci6n  fiaioldgica  por  parte  de  loa  Bonorea  de  la  *Cj(j 
dad  del  Nino"»  a  loa  tree  grupoa  de  pfin  en  baae  a  harina  que  trigo  T 
Boya  y  qulnua»ha  aido  aiBllBr*  pero  al  eatudio  no  puede  aer  conclu  p 
yante  por  el  tieopo  corto  de  le  prueba  y  por  que  no  ae  ha  continu&do 
con  el  control  de  loa  nlftoa,  una  v6z  auapendlda  la  proviBi6n  del  p6n, 
para  ver  ai  hon  existido  canbioa  aepecialBenta  en  cuanto  a  la  consls, 
tencia  de  laa  depoaicioneat  que  ea  la  variable  dmde  han  axiatido  • 
B&a  canbioa  an  loa  tree  grupoa* 

RECOICflOACXCIICSx  i 


1)  OebeBoa  aolicitar  al  Hiniaterio  de  Induatria,  Coaercio  y  Tu 
riOBO  la  praviBi6n  de  ^atoa  tree  tipoa  de  p&n,  para  la  aliBentBci6n 
da  Benoree  de  otroa  hogarea  por  al  lepra  de  por  lo  Benoa  tree  Besea* 
ya  que  el  pfin  de  trigo »  eoye  y  qulnue  proporcione  sayor  cantided  de 
ealorlea  y  protainea  y  ai  raalaente  ae  liege  a  una  conclu8i6n  defini, 
tiva  de  que  ea  perfecteaMnte  tolerado  aerla  ideal,  pare  dl  conau«o 
diario  de  loa  Benorea* 


2)  El  eafuerzo  del  Hiniaterio  tanto  an  cuanto  a  nueatroa  Ben£ 
TMUf  para  loa  cualea  alempre  ea  un  atresa  cualquier  tipo  de  eatudio* 
y  para  el  peraonal  que  deaarrolla  la  actividad,  debe  tener  au  conpen 
•aci6n.  por  lo  que  augiero  ae  aollcite  al  Hiniaterio  da  Induatrio  la 
dotacion  de  Baterial  B&dico  que  repercutirfi  en  beneficio  de  loa  Ben£ 
raot  ea  fiate  aentido  algunaa  da  laa  neceaidadea  aarlons 

a)  Balanza  de  pil  con  telllBetro 

b)  Cetuche  de  diagn&atico  « 
e)  Tenal&aetro 

a)  Catetoacopia 
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Con  ette  material  el  Conaultorio  de  la  Ciudad  del  Nino,  eats 
rla  coBplato.  (odjunto  cuadroa  grfificoa  e  Infome  nutriclonal).  * 


WQTA:  Cave  recalcar  la  eflclente  CQlaboreclfin  de  la  Lie,  Silvia 
3run;  Nutrlcionlsta,  de  la  aeRorlta  Kiriam  biaz  Enfemera, 
del  aertor  Lucio  ^uispe,  chafer  ,  qulenea  en  todo  momento 
Be  deaempeflarfin  con  rRaponsabllidad  y  aacrificlo. 


c«c*  Kin,  Industrie  Comsrcio 
c*Ce  Archlvo 
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iWfopme      IIUTRICI  0  k  a  l 


PRUEBA  DE  A:EPTACI0H  Y  TOLERAN'CIA  A  LOS  IRES  TIFOS  DE  PAK 

I 


1.  -  ESTUDIO  PRELIHINAR  A  LA  PRUEBA. 

Tuvo  por  finalidad  observer  las  nar.ifestaciones  del  niRo  hacia  la  alimenta- 
cion  proporcionada  por  el  hogar,  asf  come  apetito,  tolerancia  o  rechazo  y 
mas  aun  naiUfestacionos  gastrointeslinales  tales  come:  flatulencia,  tipo  y 
frecuencia  de  deposiciones  por  dia,  ,por  lo  que  se  pudo  observar  lo  siguiec 
te: 

a)  La  mayoria  de  los  niP.os  en  estudio  estaban  aparentemente  sanos. 

b)  Se  pudo  obser\'ar  la  aceptacion  a  los  cuatro  tien^os  de  comida;  desayuno, 
almuerzo,  te  y  cena  proporcionada  como  alimentacion  habitual. 

c)  Todos  los  niros  tienen  buen  apetito  y  no  presentaban  manifestaciones  gas  «> 
trointestinales  que  pudieran  ser  totnadas  encuerta  como  anonnales,  perc  sf, 
fue  necesario  observer  el  estrenin.iento  en  la  mayoria  de  los  casos  ya  que 
las  deposiciones  fueron  con  el  lapso  de  3  o  4  dias. 

2.  -  APLICACION  DE  LA  IKVESTIGACIO^. 

a)  Muestra.-    Se  inlcio  en  45  ninos  previamonte  reconocidos  como  sanos,  estos 
fueron  distribuidos  en  tres  grupos  v  rojo,  atnarillo  y  verde)  cuyas  edades 
er.  caca  grupo  oscilaban  enlre  los  6  y  9  afios  de  edad. 

b)  Para  el  desarrollo  de  la  prueba  de  tolerancia  al  pan,  se  confeccionaron 
cuatro  menus  semanales  los  cuales  estaban  adecuados  cuantitativa  y  cualita- 
tivanente.    En  dichos  menus  se  cubrieron  las  calorias  requeridas  y  recocier*- 
dadas  por  el  Departamento  del  Nutricion  del  N'inisterio  de  Salud  Publica, 
por  lo  que  la  alimentacion  en  general  proporciono  2,500  Kcal/persona/dfa  y 
65  granios  de  proteina/pereona/dfa. 

Hubo  muy  pcco  carobio  y  en  su  mayoria  se  mantuvo  lo  menus  habituales  propor. 
cionados  en  la  Ciudad  del  niro, 

c)  El  pan  consunidc  por  los  tres  grupos  en  estudio  fue  de  tres  unidades  diarfas 
distriLuido;^  de  la  siguiente  manerax 

Desayuno  1  unidad  «  60  gramos 

Almuerzo  i         "  «  40  " 

Te  1        "  =  60  " 

Cena  "  «  40  2 


Estas  tres  unidades  o  240  gramos  proporciono  en  promedio  636  Kcal/perscna/ci 
y  22.5  grair.os  de  protefna/persona/dra. 
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d)  X.a  distriUici6n  del  pan  se  hizo  por  grupps,  primero  el  rojo,  luego  el  ama- 
rillo  y  posteriormente  el  verde,  teniendo  mucho  cuidado  que  cada  nif.o  asig- 
nado  en  cada  grupo  recioiera  en  forma  Individual  de  la  canasta  al  color 
que  le  ccrrespondia. 

•)  Cada  grupo  tuvo  su  respectiva  mesa  desde  el  inicio  hasta  la  conslusion  de 
la  prueba,  se  hizo  con  la  finalidad  de  tener  un  mayor  control  de  la  car^ti- 
dad  de  pan  consumido  por  nino. 

-     RESULT  ADC  Y  aiJSLUSION. 

a)  Al  cabo  de  los  28  dias  se  concluyo  cc'n  el  estudio,  en  el  ^pso  de  este  tiem- 
po  la  administracion  del  pan  se  irlerrumpio  en  dos  tienpos  de  comidaf  una 
vez  er  el  desayuno  y  otra  en  la  cena. 

^}  Se  pudo  ver  Luena  aceptacion  y  tolerancia  al  pan  en  los  tres  grupos  de  ni- 
nes en  estudio,  tar.to  es  asf  que  el  consumo  de  tres  unidades  por  dfa  fue 
del  94%  de  los  casos  y  el  6%  consumio  entre  dos  y  medio  y  dos  por  dfa,  Este 
porcentaje  minimo  no  es  que  rechazo  el  tipo  de  pan,  sino  que  comian  bocadi- 
llo  antes  del  almucrzo  o  otros  por  l6  regular  no  apetecian  pan. 

c)  Ko  se  observe  ninguna  manifestacion  gastrointestinal »  aun  en  los  dfas  que 
el  menu  cmtenplaba  alirnentos  de  Caritas  y  preparaciones  con  quinua,  lo 

que  nos  deniucstra  que  cl  pan  cs  muy  bien  tclerad*^  con  cualquier  tipo  de  die- 
ta. 

d)  El  aporte  protefnico  del  pan  fue  alto,  pero  no  se  pudo  obscrvar  un  auniento 
de  peso  considerable  por  lo  corto  del  tien^^o  en  estudio. 


<C*r<f  ..^oJ^  ^^^^ 
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^dlMelo  ' 
L^eria  Nacioral 
4to^  Sto^  y  6to.  KsM 
CMilla  4307  •  478 


MINISTERIO  DE  BiENESTAR  SOCIAL 


tnK2  .  376863 
176864  .  376865  •  376866 
U  l*»  —  BolivU 


Stnora 

Lie.  Elba  OJera  da  JetBio 

HZNISTRO  OE  BIENESTAR  SOCIAL 

Prtscnte,- 


Lm  Paz,  10  da  Abrll  da  1.9SQ 


V  FAMLIA 


REF:    INFDRHg  DE  TRA9A30 


CxM«  Senora  Minlatro: 


Con  Xa  presente  adjunto  a  Ud.  el  Infor- 
me  del  trabajo  reelizedo  dentro  del  convenio  con  el  Hinistp  •> 
rio  de  Industrie  Conercio  y  Turiamo,  en  cuanto  a  la  Acepta  - 
ci6n  Fisiologics  del  pan  de  trigot  aoya  y  quinua,  dentra  del 
Proyecto  de  Hejoramiento  Nutricional  de  Allaen^os  a  base  de 
Harine  de  Irigo,  realizado  an  menorea  de  la  Ciudod  del  Nino* 


Sin  otro  particular,  aaludo  a  Ud.  auy 

Atentamente. 


-4! 

c.c*  Hin.  da  Induatria 
c*c»  Archive 
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Ufkie 
Lotaria  NacJonal 
410^  Sto^  y  fito.  PisM 
CwUU  4307  -  476 


MINISTERIO  DE  BIENESTAR  SOCIAL 


T*(«fono«: 

S768e2  .  376863 
S76464  .  376865  •  376866 
La  Paz  —  Bolivia 


"AN/0  DE  LA  HEPO  NA  JUANA  AZURDUY  DE  PADILLA*' 


3  JUL.  1980 


La  Paz,  2 
DM/348/80 


de  Julio  1980 


dunio  NociOfDl  de  ' -c or  iociol 

REGISTHO  Y   ..XIllVO  CBAL. 

^.   su,o>  0  Q  3.2  4  Q, 


Senor 

Lie.  JuSn  Carlos  Navajas  Mogro 
MINISTRO  DE  INDUSTRIA,  COMERCIO 
Y  TURISMO 
Presente 

Sefior  Ministro: 


Doy  respuesta  a  su  atento  Oficio  DGNT- 
T-C-  210/80,  fechado  el  18  del  mes  en  curso,  relacio 
nado  con  el  Proyecto  "Me j oramiento  Nutricional  de  los 
Alimentos  a  Base  de  Harina  de  Trigo  -  Pruebas  de  Ace2. 
taci6n  Fisiol6gica" . 

Estoy  de  acuerdo  en  que  el  Ministerio  de 
Bienestar  Social,  participe  dentro  de  las  actividades 
fijadas  en  el  Plan  de  Implementacidn,  encontrandonos  a 
a  la  espera  del  mencionado  plan  de  trabajo  y  la  fecha 
de  la  primera  reunion. 


Con  referencia  a  la  donacion  que  realiza 
rfi  el  Ministerio  a  su  cargo,  de  150  tazas  de  fierro  en 
lozado,  agradezco  a  usted  por  el  importante  donativo 
el  que  sera  distribuido  para  el  desayuno  y  te  de  los  ni^ 
fios  que  se  albergan  en  la  Ciudad  del  Nino. 

Asimismo,  adjunto  a  la  presente  el  infor- 
me  medico  solicitado. 

Con  #ste  motivo,  saludo  a  usted  senor  Mi- 
nistro con  mis  consideraciones  distinguidas . 


Lie.  Elba  Ojara  de  Z^emio 
MINISTRO  DE  ESTADO  EKCARGADO 
DE  LA  JUNTA  NAL.  DE  ACCION  SOCIAL 


Adj :  File  Informe  Medico 
/hqn. 
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MIKISTERIO  DE  INDUSTRIA,    CGHEECIO  Y  TURISMO 
DIRECCION^  general  DE  NORMAS  Y  TECNOLOGIA  (DGNT) 
WESTERN  REGIONAL  RESEARCH  CENTER  (EE  UU  -  WRRC) 

SE>n:NARIO:  "MEJORA>aZNTO  NLTRICIONAL  DE  LOS  ALIMENTOS  A 
BASE  DE  HARINA  DE  TRIGO" 

La  Paz,  22  al  2A  de  Agosto  1979 

PROGRAMA 

SESION    INAUGURAL;    MIERCOLES  22 

9h30  a  10h30       1      ACTO  DE  INAUCURACION 

1.1  Palabras  a  carp^o  del  Director  General  de  Nonnas  y 
Tecnologia  (DGNT) 

1.2  Palabras  a  carp:o  del  Dr.  David  Fellers  del  Western 
Rep,ional  Research  Center  (WRRC)  Departanento  de  - 
Agricultura  de  los  Estados  Unidos  de  Norte  America 

1.3  Inaupuracion  Oficial  del  Seninario  a  carp.o  del  Sr. 
Ministro  de  Industria,  Conercio  y  Turisno  (MICT). 

l.A  Entre^a  de  carpetas  y  natexial  de  trabajo  a  los  dje 
legados  y  participantes, 

PRIMERA  SESION;         MIERCOLES  22 

10h45  a  12h00      2      PRESENTACION  DEL  PROYECTO  '*MEJOPxAMIENXO  NUTRICIO  - 

NAL  DE  LOS  ALIMENTOS  A  BASE  DE  HARINA  DE  TRIGO" 

2.1  Antecedentes 

2.2  Descripci5n 

^•3  Justificaci6n  (Aspectos  econocicos,  sociales  y  tec 
nicos) 

2.4  ParticipaciSn  de  Sectores  (Investip.ativo,  product^ 
vo  y  Gubemanental) 

2.5  ResultadoB 

Presentacion  a  carf^o  de;    Inp.  Grep.orio  Bemal  Yanez 

Director  General  de  Nomas  y 
Tecnolbgla. 

1ti%^  Roberto  Esplnoza  G. 
Jefe  Tecnico  del  Proyecto 

SEGUNDA  SESION;         MIERCOLES  22 

14h30  a  I5h45      3      ASPECTOS  SOCIO  ECONCTflCOS  DE  LA  POBLACIffl^  BOLIVIA- 

NA 

3.1  Situaci6n  Alinentaria  y  nutricional  de  Bolivia 
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.2  Factores  detfeminantes  df^.l  problena 
3.3  Pollticas  alinentarias  y  nuLricionales  del  pals 


Presentacion  a  carpo  de:    Institute  Nacional  de  Alir.e£ 
-)     '       \    f  f  tacion  y  Nutricicn  (IN^^O 

rj>r.^s^^       y^^^       Planeaniento  y  Coordj. 
nacion 

3«A  Discusiori 
Refrir,erio 

15h45  a  16hl5    A      POTENCIAL  DE  ALIMENTOS  PARA  ENCARAP.  LOS  PROBLEMyftS 

DE  NUTRICION  EN  BOLIVIA 

PresentaciSn  a  cargo  de:    Dra.  Antoniette  JJetschart 

Nutricionista  WRRC  -  EE  UU 

Dra.  Jean  Wi^ht 

Jefe  de  Oficina  de  Nutricion 

USAID  -  Bolivia 

Bi8CTs9i5n 
TERCERA  SESION:         JUEVES  23 


9hOO  a  9h30 


9h30  a  lOhOO 


lOhOO  a  10h30 


5      MATERIAS  PRIMAS  CONSIDZRADAS  PARA  EL  DESARROLLO  DEL 
PROYECTO 

Presentacion  a  carp;o  de:    Inr;,  Roberto  Espinoza  G. 

Jefe  Tecnico  del  Proyecto 
(DGNT) 

5.1  Arroz 

a)  Caracterfsticas  Generales 

b)  Situacion  actual  8u  potencial 

c)  Usos  -  Claslf icacion 

d)  Altemativas  tecnolopicas 

Presentacion  a  carpo  de:    In^.  Raul  Chavez 

Tecnico  del  Proyecto 

5.2  Quinua 

a)  Caracterfsticas  Generales 

b)  Situacion  actual  y  potencial 

c)  Usos 

d)  Estudios  anteriores 

e)  Altemativas  tecnolor,icas  para  bu  industriali- 
Kaci6n 
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10h30  a  10h45 


10h45  a  11LC5 


PresentaciSn  a  carRo  de:    In?,,  Roberto  Espinoza  G. 

Jefe  Tecnico  del  Proyecto 

Ref  rifjerio 

5.3  Soya 

a)  Caracterlsticas 

Soya  y  la  nutricion 
Soya  de  harinas  conpuestas 
Inhibidor  tripsina 


b) 
c) 

d) 

e) 


Alternativas  tecnologicas  para  su  industriali- 
zacion  y  usos 


llhOS  a  llh25 


Presentacion  a  cargo  de:  DGITT 

5, A  Estudios  y  planes  para  producir  HARINA  DE  SOYA  PA- 
RA CONSUMO  HUMANO 

Presentacion  a  cargo  de:    Sociedad  Aceitera  del  Orien- 

te  (SAO) 


llh25  a  llhSO      5.5  Potenc5al  y  costos  para  la  produccion  de  harina  de 

soya  en  Bolivia 

Presentacion  a  carpo  de:    Lie.  Robert  Enochian 

Econonista  BRRC 

llhSO  a  12hlO     5.6  Mala 

a)  Aspectos  General es 

b)  Proyecto  de  Mairana  "COPDECRUZ" 

Presentacion  a  carp,o  de:  NUTRINAL 

CORDECRUZ 

Clscusion 

15h00  a  16h30     5      VISITA  A  LA30RAT0RI0S  BGNT 
CUARTA  SESION:  VIERNES  2A 


9h00  a  lOhOO 


7      FACTIBILIDAD  TECNICA  PARA  LA  ELABORACION  Y  APROVE- 
CHAMIENTO  DE  HARINAS  COMPUESTAS 

7.1  Tecnicas  enpleadas  en  laboratorio  e  industria  para 
la  preparacion  de  harinas  de  Arroz,  Soya,  Qulnua, 
Trir,o,  Malz  -  Harinas  Conpuestas 

7.2  Caracteristicas  qui&nicas  nutricionales  y  reol6j;icas 
de  las  harinas 
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Prenentacion  a  car^o  de:  DGIsT  y  Maura  Bean3  del  WPRC 
lOhOO  a  10h20  Discusion 
Pef ri^erlo 

10h20  a  12hr)0  7,3    Pruebas  de  panificaclon  en  laboratorio  e  industria 

7.4  Pruebas  de  elaboraciCn  de  pastas  alinenticias  en  la 
boratorio 

7.5  Prof.ranas  a  desarrollar  para  la  finalizacion    del  - 
proyecto 

7.6  Conclusiones 

Present ac ion  a  carpo  de:    DG!TT  y  Maura  Beans  CWRRC)  EsJ>£ 

cialista  en  Tecnoloc;ia  de  Ali- 
nentos 

IShOO  8.  CLAUSimA 

8.1  Resmnen  de  las  principales  Conclusicnes  y  Reconen- 
dacionep  del  Seninario 

8.2  Entrepa  de  Certificados  a  Participantes 

8.3  Palabras  de  clausura  a  carpo  del  senor  Ministro  de  - 
Industria,  Conercio  y  Turisno. 

8.4  Cocktail 
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CONCLUSIONS  AND  RECOMMENDATIONS  OF  THE  SEMINAR  "IMPROVING 
THE  NUTRITIONAL  VALUE  OF  WHEAT  FOODS" 

August  22-24,  1979;  La  Paz,  Bolivia 


Taking  into  consideration  that: 

1.  The  Project,  "Improving  the  Nutritional  Value  of  Wheat  Foods"  has 
demonstrated  in  its  first  phase  the  technical  feasibility  for  making 
composite  flours  with  wheat,  corn,  quinoa,  soy  and  rice  and  the 
production  of  bread  and  other  foodstuffs  with  high  protein  content 
from  them. 

2.  The  project  requires  additional  and  colateral  activities  to  be 
taken,  such  as  the  increased  development  of  agriculture  and 
agribusiness. 

3.  The  project  requires  the  full  cooperation  of  all  Bolivians  in  both 
the  public  and  private  sectors  at  all  socio-economic  levels. 

4.  Research  is  an  integral  part  of  increasing  productivity. 

5.  The  implementation  of  the  project  at  the  national  level  will  require 
an  adequate  commercialization  policy  which  will  guaranty  the  existence 
of  the  current  and  new  agroindustrial  activity. 

6.  The  solution  of  food  and  nutrition  problems  must  be  through  a  coordi- 
nated, multi sectoral  program. 


Then  it  is  apparent  that: 

the  agriculture  policy  of  the  country  must  be  directed  to  increase  the 
cultivation  of  cereals  (wheat,  corn,  soy,  quinoa  and  rice)  and 
improving  yields.    This  should  be  accomplished  by  selection  of  adequate 
seeds  by  the  Ministry  of  Agriculture  and  Campesino  Affairs  in  coordina- 
tion with  the  Ministry  of  Industry,  Commerce  and  Tourism  (MICT). 
Coordination  with  MICT  is  important  because  of  their  responsibilities  in 
commercialization  of  agricultural  crops. 

the  institutions  related  to  the  education  activity  must  concentrate 
their  efforts  to  encourage  Bolivians  to  maximize  use  of  national 
resources  to  the  benefit  of  national  development  and  improved  nutrition. 

on  their  part,  the  institutions  dedicated  to  basic  and  applied  research 
must  coordinate  their  tasks  towards  advancement  of  the  project  itself 
and  its  derivatives  (case  of  tarhui),  so  that  low-cost  flour  industrial i 
zation  may  take  place  which  will  lecxd  to  overcoming  malnutrition  and 
dependency  problems. 
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Based  on  the  general  considerations  and  conclusions  above  mentioned,  the 
participants  of  the  seminar  ''Improving  the  Nutritional  Value  of  Wheat 
Foods"  recommend  to  the  sponsoring  institutions  specifically,  and  in 
general  to  all  Institutions,  directly  or  Indirectly  Involved  in  the 
project,  the  Implementation  of  the  following  recommendations: 

1.  The  government  must  Initiate,  as  soon  as  possible,  the  implementation 
of  the  project  for  making  composite  flours  for  human  consumption. 

2.  The  Inclusion  of  vitamin  and  mineral  enrichment  of  the  composite  flours 
with  those  vitamins  and  minerals  which  are  deficient  in  the  Bolivian 
diet. 

3.  A  gradual  substitution  of  wheat  imports  with  national  crops,  together 
with  a  total  prohibition  of  wheat  flour  imports.    This  policy  will 
help  guaranty  a  positive  and  effective  industrialization  of  national 
crops. 

4.  To  support  and  stimulate  the  cultivation  of  national  crops  that  can 
be  substituted  for  wheat  by  national  implementation  of  technical, 
economical,  and  financial  assistance  to  fanners  and  millers. 

5.  The  standardization  of  baking  processes  throughout  the  nation  but 
taking  into  account  the  climatic,  geographic  and  other  necessary 
factors. 

6.  The  irmedlate  implementation  of  the  Project  "Improving  the  Nutritional 
Value  of  Wheat  Foods"  by  including  soy,  the  feasibility  of  which  has 
been  demonstrated,  while  such  implementation  must  be  gradual  with  the 
other  cereals  which  are  still  in  the  stage  of  research  (quinoa,  rice 
and  com). 

7.  Provide  greater  logistical  and  financial  support  to  the  DGNT.  Also, 
this  institution  must  coordinate  with  all  other  national  institutions 
any  task  inherent  to  the  economic  and  industrial  objectives  of  the 
project. 


ULTIMA  HORA,  lunes  27  de  agOBto  de  1979  P4g.  10 


El  ministro  de  Industria  y 
Comercio,  Tomas  Guillermo 
Elio,  clausur6  el  pasado  vier- 
nes  el  curso  que  sobre  mejo- 
ramiento  nutricional  de  los 
alimentos  lacteos  ,  se  realize 
en  el  Institute  Superior  deAd- 
ministracion  PGblica.  El  se- 
cretario  de  Estado  conocio 
las  conclusiones  de  ese  semi- 
nario  y  procedio  a  la  entrega 
(ie  diplomas  de  asistencia  a 
los  alumnos  que  siguieron  el 
curso.  Las  fotogr alias  reco- 
gen  dos  aspectos  del  acto  de 
clausura. 


Concluyo  seminario  de  mejoramiento 
nutricional  de  los  alimentos  lacteos 


Con  la  firma  del  convenio 
de  extension  del  proyecto 
'•Mejoramiento  Nutricional 
de  los  Alimentos  a  base  de 
Ilarina  de  Trigo",  concluy6 
ayer  en  la  tarde  el  seminario 
que  sobre  el  tema  se  realizo 
a  partir  del  lunes  Gltimo  con 


1  _ 


el  coauspicio  del  minister io 
de  Industria  y  Comercio,  la 
Western  Regional  Research 
Center  de  Estados  Unidos  v 
USAID/B/ 

En  el  acto  de  clausura  el 
director  general  de  nor  mas  y 
tecnologia,  Ing  Gregorio  Ber- 
;nal,  se  refiri6  a  la  iniporta- 
ci6n  del  evento  y  los  resulta- 
dos  obtenidos  que  permitirin 
"incidir  en  el  mejoramien- 
to nutricional  que  se  busca 
para  la  poblaci6n  de  meno- 
res  Ingresos  del  pals". 

EL  CONVENIO 

El  ministro  Tomas  Gui- 
llermo Elio  asisti6  al  acto  de 
firma  del  Convenio  de  Exten- 
si6n  del  Proyecto  que  debfa 
concluir  en  abrll  del  presen- 
te  ano  y  ahora  estS.  siendo 
ampliado  hasta  abrll  de  1980 


con  el  apoyo  del  Departamen- 
iP  de  Agricultura  de  Esta- 
dos Unidos. 

En  esta  form-^.  «:erijjo ''que- 
da  aseguradala  valiosa  •  '  >pe- 
raci6n  tecnica"  de  la  Western 
Regional  Research  Center,  y 
los  trabajos  que  impulsa  tan- 
to  la  Direccion  General  de 
Nor  mas  y  Tecnologia  del  mi- 
nister io  de  Industria  y  Co- 
mercio, como  el  Instituto  Na- 
cional  de  Alimentacion  y  Nu- 
tric  ion. 

A  nombre  de  los  numero- 
sos  participantes,  agradeci6 
por  la  "vaJiosa  experiencia 
adquirida  en  el  seminario"  el 
Ing.  Julio  Gr&jeda, 

Finalmente,  se  hizoentrega 
de  diplomas  y  certificados  a 
los  disertantes  y  participan- 
tes, sirviendose  un  c6ctel 
en  su  honor. 


Mlns  ter 
CABERELLA 
Agric. 


Director  General 

G.  BERNAL 
DWT,  MLCT 


DAVID  G. 
FELLERS  ARABE 
USAID 


MAURA  CARLOS 
BEAN  CACERES 

Sub  Secretary 
Commerce 


EDGAR 
MIRANDA 
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CONTRACT  PROPOSAL 


Title:    Consume t  Acceptance  of  Bread  Made  with  Composite  Flours  in  Bolivia 
Objectives:    To  determine  the  comparative  acceptance  by  consumers  of  breads 
made  entirely  froc  wheat  flour,  with  breads  Bade  frco  the  following 
composite  flours:    (1)  932;  %*heat  and  52  soy  throughout  Bolivia;  (2)  90% 
wheat,  52  soy,  and  52  qulnoa  In  the  Altlplano;  (3)  902  wheat,  52  soy,  and 
52  corn  In  the  Valles  and  Yungas;  and  (A)  902  wheat,  52  soy,  and  52  rice 
in  the  Lowlands.    All  of  the  canposlte  flours  will  contain  a  small  quantity 
of  bromate  as  a  dough  conditioner. 
Selection  of  Respondents:    Respondents  will  be  people  in  shopping  centers  or 

fliarkets  in  representative  rural  and  urban  areas  in  the  3  major  geographical 
areas*    The  sample  of  respondents  shall  be  approximately  proportional  to 
the  population  in  each  geographic  area.    In  the  urban  areas,  an  attempt 
will  be  Bade  to  obtain  representation  in  high,  Bedium  and  low  income 
areas.    Thus,  the  number  of  respondents  and  number  of  locations  shall  be 
distributed  approximately  as  follows: 


Urban  Areas 


Rural  Areas 


Total 


Respondents    Locations      Respondents    Locations      Respondents  Locations 
No.  No.  No.  No.  No.  No. 


Altlplano  360 


Valles  & 
Yungas 

Lowlands 

TOTAL 


240 
160 
780 


6* 

3** 
3** 
12 


720 

720 
180 
1620 


12 

12 
_3 
27 


1080 

960 

360 
2A00 


18 

15 
_6 

39 


*  2  low,  2  medium,  and  2  high  income  locations  in  La  Paz;  **  1  each  of  low,  medium 
and  high  income  locations  in  Cochabamba  and  Santa  Cruz* 
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To  obtain  equal  representation  froc  Bomin^  and  afternoon  shoppers, 
approxioately  one-half  of  the  respondents  at  each  location  shall  be  selected 
Id  the  Boming  (about  1000  to  1200  hours),  And  the  other  half  in  the  afternoon 
(about  1600  to  IbOO  hours).    Insofar  as  possible  selection  of  respondents  shall 
be  random;  however,  interviewers  vill  atten^t  to  obtain  responses  fro&  approxi- 
mately equal  ounbers  of  sale  and  female  respondents  representing  all  age  groups 
To  accomplish  this,  as  the  number  of  respondents  for  norning  and  afternoon 
sessions  approaches  the  desired  count,  volunteers  not  seeting  the  sex  and  age 
qualification  vill  be  offered  a  sample  of  bread  %dthout  being  asked  to  complete 
«  test  form. 

Procedure:    At  the  test  locations,  each  respondent  %d.ll  be  presented  vith  3 

samples  individually  and  in  random  order  of  the  type  of  bread  product  that 
is  Bost  cocnoon  for  that  location.    The  three  samples  vill  be  ttade  from  the 
flour  blends  selected  for  that  location,  as  described  under  the  objectives 
Respondents  vill  then  observe,  taste,  and  rate  each  sample  independently. 
They  vill  then  compare  the  samples,  indicating  %«hich  they  prefer  and  vill 
respond  to  certain  other  questions  (see  attached  Test  Form).  Neither 
respondents  nor  interviewers  shall  know  the  composition  of  the  bread 
samples  until  the  entire  test  has  been  completed.    They  vill  simply  be 
told  that  bakers  in  Bolivia  are  attempting  to  improve  bread  products 
through  the  use  of  new  nethods  and  vould  like  to  get  people's  opinions 
about  breads  Bade  vith  these  Bethods. 

Individual  responses  vill  be  tabulated  and  averaged  by  the  various 
demographic  criteria  used  for  classification  of  the  respondents,  statis- 
tical tests  of  significant  differences  vill  be  Bade,  and  a  report  of  the 
results  vill  be  prepared  in  both  Spanish  and  English. 
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ResponslbllitleE:    The  test  vill  require  the  participation  of  a  Barker  research 
firm,  the  DCKI,  WKRC,  and  bakers.    Once  the  Barker  research  fire  has  been 
•elected— cooperatively  by  DGNT  and  WRRC— the  test  locarions  will  be 
designated  by  the  finn,  «9lth  approval  by  DCKT  and  VRRC.    This  vill  be 
done  by  use  of  Baps»  knowledge  of  the  locations,  and,  if  necessary,  by 
site  visits. 

When  the  locarions  have  been  selected,  the  day  or  days  that  the  tesr 
vill  be  conducted  at  each  location  vill  be  sutually  agreed  upon  by  the 
market  research  firm,  the  DGNT  and  VRRC.    The  market  research  firm  vill 
then  acquire  the  necessary  approvals  for  utilizing  specific  shopping 
center  or  market  areas  for  the  test,  %rill  provide  signs  for  publicizing 
the  test  at  the  test  locations,  vill  arrange  for  providing  tables  and 
chairs  at  the  test  sites,  paper  plates  on  vhich  to  place  the  bread 
samples,  a  place  to  store  the  bread  samples,  a  supply  of  pencils,  a 
supply  of  test  forms,  and  a  supply  of  bags  in  vhich  the  respondent  can 
carry  away  that  part  of  the  sample  not  eaten.    The  market  research  firm 
vill  also  be  responsible  for  hiring  and  training  the  interviewers  %;ho  vill 
present  bread  samples  and  test  forms  to  the  respondents  and  vill  see  that 
the  test  forms  are  properly  executed. 

The  DGN7,  in  cooperation  vith  VRRC,  vill  be  responsible  for  making 
arrangements  %rLth  and  paying  bakers  to  produce  an  adequate  supply  of  the 
appropriate  type  of  bread  samples  for  each  location  on  the  day  of  the 
test.    Insofar  as  possible,  bakers  vho  normally  produce  bread  for  the  test 
locations  vill  be  selected  and  vill  be  instructed  on  how  to  make  the  bread 
samples  vith  the  composite  flours.    The  DGNT  vill  acquire  or  produce  ade- 
quate quantities  of  the  nonwheat  flours  and  supply  these  to  the  cooperating 
bakers  at  each  location  to  blend  %d.th  their  regular  supply  of  vheat  flour 
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To  obtaio  equal  representation  froc  Bornlns  and  afternoon  shopp>er£, 
approximately  one-half  of  the  respondenta  at  each  location  shall  be  selected 
In  the  norning  (about  1000  to  1200  hours),  and  the  other  half  in  the  afternoon 
(about  1600  to  IbOO  hours).    Insofar  as  possible  selection  of  respondents  shall 
be  random;  however,  interviewers  vill  attempt  to  obtain  responses  from  approxi- 
Bately  equal  numbers  of  male  and  female  respondents  representing  all  age  groups. 
To  accomplish  this,  as  the  number  of  respondents  for  norning  and  afternoon 
sessions  approaches  the  desired  count,  volunteers  not  meeting  the  sex  and  age 
qualification  vill  be  offered  a  sample  of  bread  without  being  asked  to  complete 
a  test  form. 

Procedure:    At  the  test  locations,  each  respondent  vill  be  presented  vith  3 

samples  Individually  and  in  random  order  of  the  type  of  bread  product  that 
is  most  comioon  for  that  location.    The  three  samples  %7ill  be  made  from  the 
flour  blends  selected  for  that  location,  as  described  under  the  objectives 
Respondents  vill  then  observe,  taste,  and  rate  each  sample  independently. 
They  vill  then  compare  the  samples.  Indicating  i^ich  they  prefer  and  vill 
respond  to  certain  other  questions  (see  attached  Test  Form).  Neither 
respondents  nor  interviewers  shall  know  the  composition  of  the  bread 
samples  until  the  entire  test  has  been  ccmpleted.    They  vill  simply  be 
told  that  bakers  in  Bolivia  are  attempting  to  improve  bread  products 
through  the  use  of  new  methods  and  vould  like  to  get  T»eople*s  opinions 
about  breads  made  vith  these  methods. 

Individual  responses  vill  be  tabulated  and  averaged  by  the  various 
demographic  criteria  used  for  classification  of  the  respondents,  statis- 
tical tests  of  significant  differences  vill  be  made,  and  a  report  of  the 
results  vill  be  prepared  in  both  Spanish  and  English. 
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Test  Fonn 


After  you  have  tasted  the  sample  of  bread  you  have  been  given,  please  rate  it 
by  checking  one  of  the  boxes  for  that  sample  before  asking  for  the  next  sample 


Samp 


1*  Like  extremely 

2.  Like  very  Buch 

3.  Like  Boderately 

4.  Like  slightly 

5.  Neither  like  nor  dislike 

6.  Dislike  slightly 

7.  Dislike  moderately 
6.  Dislike  very  nuch 
9.  Dislike  extremely 


e  A 


Sacp 


e  B 


Sample  C 


After  you  have  tasted  all  3  samples,  please  Indicate  vhich  sample  you 
prefer?    Why  do  you  prefer  this  sample?   


Please  complete  the  following:    Sex  Age:    under  16  ;  16  to  20 

21  to  30  ;  31  to  AO  ;  41  to  50  ;  over  50  . 


For  office  use  only 

Location 

Code 

Urban  Rural 

Inccoe  Level 

Date  Tine 

Interviewer 
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1 •    Backgroimd  and  Objective  of  the  Study 

1.1  Background 

The  DGNT,  MICT  is  in  charge  of  the  project,  ♦•The  Nutritional  lynprovement  of  Foods 
Based  on  Wheat  Flours.  In  this  work,  the  Yinistry  counts  on  technical  assistance 
from  WRRC,  USDA»  Among  the  activities  developed  during  the  project  were  technical 
tests  to  establish  the  levels  of  substitution  of  wheat  flour  with  other  floiirs  such 
as  soy,  com  or  quinoa,  principally  in  the  area  of  bread  making. 

The  products  made  with  these  flours,  designated  composite  flours,  required 
consumer  acceptability  studies,  especially  "pan  de  batalla"  (battle  bread). 
CBPI  was  contracted  to  conduct  the  investigation  and  analysis* 

1.2  Objective  and  Methodology 

The  objective  of  the  stuc^  is  to  establish  indices  that  demonstrate  the  degree  of 
acceptability  of  products,  especially  pan  de  batalla,  based  on  composite  flours. 
For  this  purpose,  it  was  agreed  to  run  a  national  opinion  survey  embracing  both 
urban  and  rural  areas.  The  methodology  involved  planning,  execution,  interpretation, 
inferences,  conclusions  and  recomr^endations  about  the  degree  of  acceptance.  The  c 
level  of  substitutions  in  the  coirrosite  flours  were  determined  by  the  DGNT* 

For  a  more  effective  study,  it  was  divided  into  three  phases: 
Phase  I.  Plan  and  Organization  of  the  Investigation.  In  this  phase,  an  indepth 
study  was  done  of  the  population  characteristics  such  as  size  and  corposition 
according  to  socio-economic  stratification,  sex,  and  age  range.  The  sairple  for 
testing  was  identified  as  to  size,  stratification,  geographic  area  and  urban  or 
rural  area.  Ouestionaires  were  prepared,  personnel  needs  agreed  xipon  and  the 
selection  and  training  of  the  selected  staff  was  carried  out.  A  pilot  test  was 
run  (see  Appendix  l)  • 

Phase  II.  Execution  of  the  Investigation.    The  execution  corresponds  to  conducting 
the  investigation  according  to  the  plan  and  organization  outlined  in  Phase  I  (see 
Appendix  2) • 

Phase  III.  Analysis  of  Data  and  Evaluation  of  Results.    In  this  phase,  the  processing 
of  the  information  and  the  interpretation  of  the  results  were_done  in  order  to 
determine  the  indices  of  acceptability  (see  Chapter  2  of  the  present  report). 

2.  Analysis  of  Data  and  Evaluation  of  Results. 


The  results  and  analysis  are  presented  in  Point  2.1.  The  procedures  that  were 
employed  to  determine  the  results  are  presented  in  Points  2.2  and  2.3 

2.1  Interpretation  of  Results. 

2 .1 .1    General  Inves.tigation. 

2.1.1.1  Acceptability  of  pan  de  batalla.  The  principal  question  of  the  investigation 
was  based  on  the  following  scale  cf  references; 

1)  I  like  it  a  lot 

2)  I  like  it 

3)  I  like  it  a  little 
h)  I  am  indifferent 

5)  I  dislike  it  a  little 

6)  I  dislike  it 

7)  I  dislike  it  alot 
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When  the  questionaires    were  coirpleted,  only  the  consultants  knew  the  make-'uq:?  of 
the  coTiposite  flour  breads. 

The  sables  tested  %fere: 
National  Level: 

Sanple  Bread  prepared  froin  100^  wheat  flour 

San^le  "C".  Bread  prepared  from  95%  wheat  flour  and  S%  defatted  soy  flour 
These  sauples  were  maintained  constant  for  La  Pa2,  Cochabamba  aid  Santa  Cruz. 
Regional  Level: 

La  Paz;  Sanple"  "Bl"«  Bread  prepared  from  90^  wheat  flour,  S%  quinoa  flour, 

and  S%  defatted  soy  flour 
CochabaTTiba!  Sairple  "B?".  Bread  prepared  from  90^  wheat  flour,  S%  quinoa  flour, 

and  S%  defatted  soy  flour 
Santa  Cruz:  Sairple  "B3".  Bread  prepared  from  90%  wheat  flour,  S%  corn  flour, 

and  S%  defatted  soy  flour 

The  results  obtained  indicate  that  all  sarrples  had  a  preference  in  the  area  of 
level  3  acceptability  (like  a  little).  That  is  to  say,  the  median  of  preference 
is  found  in  the  range  from  3  (It  pleases  me  a  little)  to  1  (It  pleases  me  a  lot). 
These  results  are  summarized  in  TABLE  1.      The  coirputations  and  tabulations  are 
found  in  2$  tables  and  the  graphs  of  distribution  frequency  and  the  statistical 
indices  such  as  the  means,  standard  diviation,  variance  and  others.  It  was 
affirmed  for  all  types  of  breads  and  for  all  regions,  strata,  age  groups  and  sex 
that  the  breads  were  acceptable. 

In  this  respect  it  is  necessary  to    reiterate  the  considerations  established  in 
order  to  determine  the  samp''e  size. 
National  Level;    Relative  error  S% 

Proportion  of  appreciation  12.$?-10^ 
Regional  Levels:  Relative  error  10^ 

Proportion  of  appreciation  from  7 •S%  and  2.5^  to  10^ 

In  TABLES  ^6    are  shown  the  parameters  of  coirparison  for  an  analysis  of 
significant  difference,  processed  as  explained  in  Point  2,2  and  2.3« 

Table  2  -  Comparisons  of  100^  wheat  flour  bread  with  coirposite  breads  at  the 
national  aid  regional  levels.  At  the  national  level,  the  results  for  sairple  **A" 
(100^  wheat  flour)  and  Sample  »»C"  {S%  defatted  soy  flour)  show  a  significant 
difference,  that  is  to  say,  although  both  products  have  acceptability    (A  «  2 .16, 
C^2.70),  Sample  »»A"  has  greater  acceptability.  For  significance  at  the  O.OJ 
level,  the  estimator  t  must  be  1.96  (if  a  probability  of  97. 5?  is  considered 
to  be  within  reason  to  the  symmetry  of  the  student's  curve,  which  is  the  case, 
for  being  n>120,  holds  to  the  adoption  to  the  normal  curve).  For  significance 
at  the  0.02  level  the  estimator  t  must  be  2.32. 

As  has  already  been  indicated,  the  only  corrparison  that  can  be  made  at  the  national 
level  is  the  100^  wheat  flour  bread  with  the  S%  defatted  soy  flour  bread.  The  "B" 
sarrples  were  different  in  La  Paz,  Cochabamba,  and  Santa  Crue. 

The  results  at  the  regional  level  for  La  Paz  likewise  showed  significant  differences 
between  "A**  100^  wheat  flour  bread  and  "Bl"  the  90/5/5  wheat/quinoa/scy  bread. 
Between  "C"  the  5%  soy  bread  and  "Bl"  the  90/5/5  wheat/quinoa/soy  bread,  there  was 
no  significant  difference. 

In  Cochabamba,  the  difference  for  "A**  and  ♦'B2"  bread  (90/5/5  wheat/quinoa/soy)  is 
significant.  But  in  the  case  of  "A"  versus  "C»*  there  is  no  significance.    In  the 
case    of  "C"  versus  "B2",  the  difference  is  significant. 
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Ctmtf  Or  ffiuetiviiui  It/vstrial 


CUADRO  1 

MEDIAS  DE  ACEPTABILIDAD  -  ENCUESTA  GENERAL 


o 

p 

b2 

X 

X 

La  Paz 

2,19 

1,75 

2,65 

1,80 

2,72 

2,05 

Cochabamba 

2,51 

2,07 

2,20 

1,38 

2,59 

2,07 

Santa  Cruz 

1,77 

1,25 

2,36 

1,24 

2,76 

1,53 

Total 

2,16 

1,80 

2,70 

1,91 

T  A  PA7 
Lxri  rtiu 

£  ,  o  t 

?  7 

1  77 
X  ,  /  / 

0  fiU 

5  1  U 

X  ,XH 

1  96 

2  Q9 

X  ,  w  V 

1  73 

X  ,  /  w 

2.17 

1  .U5 

2  6 
X  ,  o 

1  75 

X  ,  '  w 

7  80 

2  1 

Bajo 

1,96 

1,40 

2,2 

1,70 

2,68 

1,69 

COCHABAMBA 

* 

Rural 

2,«4l 

1,95 

1,9U 

0,77 

2,39 

1,7 

Alto 

2,73 

2,11 

2,55 

1,82 

2,60 

2,U7 

Medio 

2,62 

2,3S 

2,59 

1,97 

2,57 

2,10 

Bajo 

2,37 

1,99 

1,97 

1,20 

2,93 

2,27 

SANTA  CRUZ 

Rural 

1,72 

1,07 

2,05 

0,96 

2,56 

1,U5 

Alto 

1,62 

1,05 

2,32 

1,01 

2,69 

1,64 

Medio 

'  1,56 

0,85 

2,U9 

1.17 

2,82 

1,20 

Bajo 

2,24 

1,86 

2,9 

1,59 

3,17 

1,62 

3f  Media 
8  2  Varianza 
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CUAI^O    K^2  5 

PAKAMETROS  DE  COMPARACION  PARA  EL  ANALISIS  DE       .  ' 

DIFERENCIAS  SIGNIFICATIVAS 


NIVEL:  Kacional  Total 


MUESTRA 

TABLA 

MEDIA 

n 

VARIANZA 

ESTIMADOR 

DIFERENCIA 

A 
C 

2U 
2U 

245 
2,70 

2,889 
2,889 

1,80 
1,91 

15,10 

Significat . 

NIVEL: 

Regional  - 

La  Paz 

Total 

A 

6 
6 

2,19 
2,55 

1,389 
1,389 

1,75 
1,80 

9,13 

Significat . 

A 
C 

6 
6 

2,19 
2,72 

1,389 
1,389 

1,75 
2,05 

10,16 

Significat . 

C 

6 
6 

2,72 
2,65 

1,389 
1,389 

2,05 
1,80 

1,33 

Insignific. 

NIVEL: 

Regional  - 

Cochabamba  -  Total 

A 
^2 

12 
12 

2,51 
2,20 

.  7&0 
.  750 

2,07 
1,33 

U,57 

_ 

Significat 

A 
C 

12 
12 

2,51 
2,59 

750 
750 

2,07 
2,07 

1,08 

Insignific. 

c 

^2 

12 
12 

2,59 
2,20 

750 
750 

2,0V 
1,38 

5,75 

Significat . 

NIVEL: 

Regional 

-  Santa 

Cruz  - 

Total 

A 
^3 

18 
18 

1,77 
2,36 

750 
750 

1,25 
1,24 

10,26 

Significat . 

C 
^3 

18 
18 

^  2,76 
2,36 

750 
750 

1,53 
1,2U 

6,59 

Significat . 

A 
C 

18 
18 

1,77 
2,76 

.  75Q 
750 

1,25 
1,53 

16,28 

Significat. 
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Coinparing  the  results  of  both  regions,  it  can  be  inferred  that  all  the  sanples 
have  acceptability  though  the  differences  do  not  correspond  in  their  magnitude. 
This  demonstrates  that  acceptabilities  are  different  in  each  region. 

According  to  the  responses  to  Question  No,  2  (If  you  have  a  preference  for  one 
sarnple,  indicate  that  and  if  possible  the  reason  for  your  selection?),  contained 
in  Appendix  3*  different  reasons  of  general  preference  exist  that  correspond  to 
physical  aspects  of  the  samples  since  the  samples  for  La  Paz  and  Cochabamba  were 
the  same  coirposition  •  Perhaps  the  manufacture  of  the  bread  accounts  for  the 
differences. 


One  comparison  would  be: 

Samrl  e     De_£artment       Mean      Variance  n 


"A"        La  Faz  2.19         1.75  1,3^9 

"A"         Cochabamba       2.51         2.0?  750 
The  t  value  of  5«05  indicates  the  difference  is  significant. 


"Bl" 

La  Paz 

2.60 

1.80 

1,389 

»B2»* 

Cochabamba 

2.20 

1.38 

750 

The  t 

value  of  6.03 

indicates 

the  difference  : 

La  Paz 

2.72 

2.05 

1,389 

Cochabamba 

2.59 

2.07 

750 

The  t 

value  of  1.99 

indicates 

the  difference 

With  the  result  from  Santa  Cruz,  one 

can  only 

La  Paz 

2.19 

1.75 

1,389 

«A»» 

Santa  Cruz 

1.77 

1.25 

750 

»»C" 

La  Paz 

2.72 

2.05 

1,389 

"C" 

Cochabamba 

2.76 

1.53 

750 

t  -  7.76 
t  r  0.67 

In  conclusion,  it  can  be  affirmed  that  the  wheat  flour  bread  (sample  "A")  is  liked 
better  in  Santa  Cruz  and  La  Paz    compared  to  Cochabamba.  The  soy  bread  (saiiple  "C") 
is  liked  better  in  Cochabamba  and  La  Paz  corrpared  to  Santa  Cruz. 

TABLE  3  -  Age  Ranges.    The  difference  in  preference,. .in  general,  are  insignificant. 
(There  are  two  cases  where  differences  are  significant  but  at  t  values  very  close 
to  1.96  the  needed  value  for  significance.  ) 

TABLE  h  -  Rural  and  Urban  Areas.  At  the  national  level,  differences  are  insignificant 
for  samples  "A"  and  "C"  (100^  wheat  and  95/5  wheat/soy).  At  the  regional  level, 
sample  "A"  is  not  influenced  by  either  rural  or  urian  area.  That  is  to  say,  the 
differences  are  insignificant  for  Cochabamba  and  Santa  Cruz  where  the  bread  was 
prepared    in  the  cities  for  the  corresponding  urban  and  rural  areas.  In  La  Paz, 
the  difference  is  significant  with  the  greatest  preference  in  the  urban  area  (but  25^ 
of  the  breads  were  prepared  in  the  rural  area  and  may  not  have  been  as  good  as 
those  produced  in  La  Paz  city). 


There  were  some  significant  differences  with  sarrples  »*B1",  "32"  and  "C"  between 
urban  and  rural  but  no  general  preferences  could  be  discerned. 
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Ceitro  De  ffiuttiriiMi  Ufastrial 


CUADRO  3 

PARAMETROS  DE  COMPARACION  PARA  EL  ANALISIS  DE  DIFEREN 
 CIAS  SIGNIFICATIVAS  


NIVEL:  KACIOWAL  i ' REGIONAL 
PARAMETRO:     RANGOS  DE  EDAD 


RANGO  DE  imA  vrrnjA  n        VARIANZA      ESTIMADOR  DIFERmCIA 
 Eiy^DAf^S   

15-3U             2U  2,19  1.746        1.81  0.17  Insignific. 

35-5U             2U  2,18  829  1.89 

15-3U             9M  2,75  817        1,91  2-UO  Significat. 

35-5U              2U  2,56  **1U  1.63 


15-3U  2U  2,27  U35  1.52  1.28  Insignific. 

35-514  2U  2,15  220  1.17 

15-34  24  2,41  494  1.25  2.59  Significat. 

35-54  24  2,18  195  i.05 

15-34  .    24  2,71  1.746  1.95  o.l7  Insignific. 

35-54  24  2,70  829  i.gu 
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Crntro  De  Producf i vitfad  ladu&trial 


CUADRO  14 


PARAMLTROS  DE  COMPARACION  PARA  EL  ANALiSIS'  DE 
DIFERENCIAS  SIGNIFICATIVAS 


NIVEL: 

NACIONAL; 

REGIONAL 

PAR/^^ETRO:  Area 

Urbana  y 

Rural 

.^UESTRA 

AREA 

TAELA 

MEDI/'x 

VARIANZA 

ESTIM/.DOR 

DIFERENCIA 

"A" 

Rural 

19 

2,21 

1.91 

1.60 

Insignif ic . 

Urbana 

23 

2,13 

1.65 

Rural 

19 

2,72 

1.78 

1.96 

Insignif ic . 

Urbana 

23 

2,58 

1.78 

"B2" 

Rural 

19 

1  94 

0.78 

5.37 

Sipnif icat . 

Urbana 

23 

2,37 

1.72 

tin  »' 

^3 

Rural 

19 

2,05 

0.95 

6.69 

Signif icat . 

Urbana 

23 

2,57 

1.30 

"C" 

Rural 

19 

2,67 

1.94 

0.97 

Insignif ic . 

Urbana 

23 

2,72 

1.90 
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TABLE  $  -  Socio-EconoTTiic  Strstif ication.    Sample  "A"  has  no  significant  difference 
in  preference  as  a  function  of  socio-economic  stratification.  The  sairples  of 
composite  flour  breads  "Bl",  "32"  and  "C"  do  have  significant  differences  in 
10  out  of  12  situations,  that  is  to  say  (the  number  of)  dislikes  determine  variations 
in  preference.    It  is  affirmed  that  sample  "Bl"  and  •»B2"  have  greater  prefernce  in 
the  middle  and  lower  stratification  and  that  **B3**  and  "C"  have  greater  preference 
in  the  middle  and  high  stratifications. 

TABLE  6  -  Sex.    The  differences  are  insignificant.  It  is  determined,  therefore  that 
sex  has  no  influence  on  preference 

2.1.1.2    Additional  Questions. 

In  accordance  with  the  structure  of  the  general    questionaire,  a  second  question 
of  indicative  character  was  presented,  the  answers  to  which  are  not  subject  to 
tabulation.  In  a  general  way,  it  can  be  appreciated  that  the  answers  are  obvious, 
that  is  to  say,  they  offer       substantiation  of  the  levels  of  like  or  dislike  as 
the  case  may  be.  The  coefficents  of  response  indicate  that  the  greatest  indices 
are  in  the  high  stratifications  with  5  0^  as  the  average  for  all.  At  the  regional 
level,  la  Paz  indicates  6l%,  Cochabamba  Sl%  and  Santa  Cruz  S3%*  The  middle 
stratifications  indicate  a  general  average  of  35%  and  the  lower  stratifications,  12^. 
With  regard  to  the  rural  area,  the  responses  obtained,  although  they  have  an  indices 
of  .reponse  of  hS%  for  the  question  to  be  answered  in  direct  form,  do  not  have,  for 
the  interviewer,  the  same  qualitative  value  that  the  indices  previously  mentioned 
had  in  the  urban  area. 

Given  the  diversity  of  opinions,  that  in  some  cases  may  represent  some  aspect 
of  a  technological  kind,  or  in  the  make-i:qD  of  the  samples,  or  in  their  presentation, 
or  in  some  other  aspects  that  seems  to  elude  the  objectives  of  the  study,  a  corplete 
list  of  all  the  responses  obtained  is  given  so  that  the  DGNT  can  analyze  and  take 
note  of  those  that  it  considers  of  the  greatest  relevancy  for  the  purposes  of  the 
project  in  global  form.  The  corplete  list  mentioned  is  given  in  Appendix  3« 

2.1.2    Home  Interviews  (Bread  and  Pastas) 

The  fundamental  objective  of  the  DGNT  was  oriented    to  the  acceptability  of  breads 
but  also  to  make  a  preliminary  sounding  about  the  acceptability  of  pastas  which 
was  accoirplished  through  the  use  of  home  interview  in  each  of  the  urban  areas. 
La  Paz,  Cochabamba  and  Santa  Cruz. 

The  number  of  interviews  was  taken  as  a  percentage  relationship  of  the  number  of 
questionaires  of  the  high  and  middle  stratification  (socio-economic)  that  tested 
the  breads.  In  consequence,  the  size  is  not  bound  to  any  statistical  analysis  and 
the  results  should  be  considered  as  points  not  susceptible  to  statistical  inference. 
In  order  to  have  a  coir^rehensive  reflection,  175  family  interviews  were  analyzed, 
87  from  La  Paz,  hS  from  Cochabamba,  and  h3  from  Santa  Cruz. 

TABLE  7  gives  the  relation  of  the  frequency  of  the  number  of  the  members  per 
family  and  their  percentage  distribution  in  relation  to  the  total  number  of 
questionaires  done.  Likewise,  the  means  were  determined  that  give  an  indication 
of  the  average  of  members  per  family.  The  highest  incidence  corresponds  to 
Santa  Cruz,  with  a  mean  of  5 #93  members  per  family,  the  next  was  Cochabamba  with 
5*56  members  per  family  and  then  La  Paz  with  h»77  members  per  family.  The  overall 
mean  is  5.25  members  per  family.  The  indices  are  in  accordance  with  the  national 
indicators  based  on  the  1976  census  which  gave  an  average  5  members  per  family. 
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CUADRO    5  ' 


PARAMETROS  DE  COMPARACION  PARA  EL  ANALISIS  DE 

 DTERENCIAS  SIGNIFICATIVAS 


NIVEL:  NACIONAL  ;  REGIONAL 
PARAMETRO:  EstratoB  6ocio-econ6iidco8  i 

{  •    '  ■ 


ItSTKA 

n 

VARIAWTA 

•A" 

Alto 

20 

2.09 

509 

1.71 

0.50 

Insignific. 

Medio 

21 

2.13 

.540 

1.68 

1  71 

Bajo 

22 

2.15 

5U0 

1.63 

Hedio 

21 

2,13 

SUO 

1,68 

0,26 

Insignific 

Bajo 

22 

21,5 

540 

1,63 



1 

Alto 

20 

3.00 

219 

1.85 

3.15 

Significat 

Media 

21 

2.60 

24  g 

1.74 

Alto 

20 

3.00 

219 

1.85 

6.63 

Signif icat 

Bajo 

22 

2.20 

240 

1.37 

Medio 

21 

2.60 

240 

1.74 

3.52 

Significat 

Bajo 

22 

2.20 

240 

1.37 

ftp  « 

Alto 

20 

2.55 

150 

1.75 

0.26 

Insignific 

Media 

21 

2.59 

150 

1.90 

Alto 

20 

2.55 

150 

1.75 

4.14 

Significat 

Bajo 

22 

'l.S7 

150 

1.19 

Medio 

21 

2.59 

150 

1.90 

4.32 

Significat 

Bajo 

22 

1.97 

ist 

1..19 

Alto 

20 

150 

0.97 

1.44 

Insignific 

Medio 

21 

2.t49 

150 

1.12 

Alto 

20 

2.32 

150 

0.97 

<^.59 

Significat 

Bajo 

22 

2.91 

150 

1.51 

a' 

Medio 

21 

2.M9 

150 

1.12 

3,17 

Significat 

Bajo 

2^ 

2.91 

150 

1.51 

.Alto  - 

20 

2. SI 

609 

1.94 

2.70 

Significat. 

Medio 

21 

2.7i* 

540 

1.87 

Alto 

20 

2. SI 

^09 

1.94 

Significat. 

Bajo 

22 

2.89 

SUO 

1.84 

Hedio 

21 

2.74 

540 

1.67 

1.81 

Insignific. 

Bajo 

22 

2.89 

540 

1.84 

11 
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■CUADRO  6 

PARAMETROS  DE  COMPARACION  PARA  EL  ANALISIS  DE 
 DIFERENCIAS  SIGNIFICATIVAS 

■  # 


{  i 

NIVEL:  NACIONAL  ;  REGIONAL 
PARAMETRO:  Sexo 


rSTRA 

SEXO 

TABLA 

MEDIA 

n 

VARIANZA 

ESTIMADOR 

DIFERENCIA 

"A" 

Masculino 

2.20 

1.435 

1.80 

1.42 

Insignific, 

Fesrenino 

2U 

2.13 

1.453 

1.74 

no  " 
^1 

Masculino 

2H 

2.61 

690 

1.67 

1.27 

Insignif ic 

Femenino 

2n 

2.70 

699 

1.85 

Masculino 

2U 

2.24 

375 

1.50 

1.04 

Insignific 

Femenino 

2U 

2.15 

375 

1.30 

Masculino 

24 

2.38 

371 

1.22 

0.37 

Insignific 

Feroenino 

24 

2.35 

379 

• 

1.21 

Masculino 

.  2U 

2.77 

1-436 

2.04 

2.72 

Signif icat 

Femenino 

24 

2.63 

1.453 

1.78 
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Therefore,  the  results  that  are  given  below  make  an  extension  for  the  number 
of  family  members  and  use  the  family  unit  as  a  whole. 

2.1.2.1  Acceptability  of  Bread 

Although  the  size  of  the  investigation  has  not  been  determined  statistically, 
TABLE  6    demonstrates  the  results  on  acceptability  of  all  the  products  by 
its  mean  of  preference.    Sample  "A»*  in  Ls  Paz  and  Santa  Cruz  has  the  greatest 
preference  for  bread.  Sample  B  enjoys  greater  acceptance  in  Cochabamba.  In 
the  three  cities.  Sample  "C"  demonstrates  the  least  preference. 

2.1.2.2  Additional  Questions 

The  home  interview  includes  in  its  structure  additional  questions  that  have 
reference  to  aspects  colateral  to  but  the  same  as  the.  objectives  of  this  study 
which  are  of  interest  to  KICT.  The  questions  are  of  two  types:  tabulate le  and 
open-ended.  The  first  represents  only  indices  indicating  that  the  home  interview 
is  not  subject  to  stiLstical  analysis  of  the  whole  population  but  that  they  can 
be  considered  as  exact  results.  Based  on  the  indicators  in  the  family  questionaire. 
The  MICT  will  be  able  later  to  approach  surveys  of  opinion  of  greater  breadth 
of  aimilar  types  that  may  be  seen  as  useful.  Below  are  given  the  results  obtained 
following  the  sequence  found  in  the  family  questionaire. 

Question  II.  If  you  have  a  preference  for  one  of  the  sairples,  indicate  which 
and  if  possible  specify  the  reasons  for  yo\ir  choice. 

This  quest  ion,  which  is  the  same  as  that  contained  in  the  general  test,  improved 
the  coefficients  of  response  at  62%  (see  TABLE  9)3  the  department  of  La  Paz 
being  the  most  significant  with  12%,  then  Cochabamba  with  $6%  and  Santa  Cruz 
with  hh%»  For  the  reason  noted  in    i     previous  paragraphs,  a  list  of  responses 
obtained  are  given  in  Appendix  h,  but  without  great  commentary. 

Question  III.  At  what  times  is  bread  generally  bought  for  daily  consuirption 
in  your  home? 

This  question  for  its  simplicity  was  answered  in  100?  of  the  cases  giving  as 
a  result  the  following  times:  >^orning  7:00-8:00  am;  afternoon  3:30-5:00  pm. 
These  intervals  are  the  same  for  all  regions  inspite  of  different  habits 
and  customs. 

Question  IV.  Are  you  in  agreement  with  the  actual  system  of  marketing  bread? 
or  would  you  prefer  to  buy  bread  by  weight? 

This  question  had  a  high  coefficient  of  response  of  9^%  (TAFT.K  10),  In  La  Paz, 
12%  were  inclined  toward  the  weight  option,  in  Cochabamba  60       and  in  Santa 
Cruz  60%,  The  overall  average  was  66%,  Some  2h%    voted  for  the  present  sy^m 
in  La  Paz,  hO%  in  Cochabamba,  and  31%  in  Santa  Cruz.  The  overall  average  for 
this  option  was  31% • 

It  is  iirportant  to  mention  that  the  inclination  toward  the  selling  of  bread 

by  weight  has  its  origin  in  t  he  present  day  system  which  is  extremely  deficient 

iiL  control  of  weight  of  the  pieces  and  its  relation  to  price. 

Question  V.  What  suggestions  can  you  give  for  iir^roving  the  present  way  bread 
is  marketed? 

This?  question  turned  out,  in  its  results,  to  be  corrplimentary  to  the  previous 
one  obtaining  coefficient  of  responee  of  (9%  in  La  Faz,  62%  in  Cochabamba  and 
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Appendix  B-14 
CUADRO    9 ' 

COEFICIENTES  DE  RESPUESTA  * 
i('panes) 


II 

% 

V 

% 

VI 

% 

La  Paz 

6U 

7U 

69 

79 

73 

SU 

Cochabamba 

25 

56 

28 

62 

38 

8M 

Santa  Cruz 

19 

22 

51 

22 

51 

TOTAL 

108 

62 

119' 

68 

133 

76 

CUADRO  10 


ACTUAL  '       POR  PESO        NO  OPINAN      N°  ENCUESTAS 


% 

% 

% 

% 

La  Paz 

21 

2U 

63 

72 

3 

3 

87 

100 

Cochabamba 

18 

ifO 

'  27 

60 

100 

Santa  Cruz 

16 

37 

26 

60 

1 

3 

U3 

100 

TOTAL 

55 

31 

116 

66 

4 

2 

175 

100 
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51?  in  Santa  Cruz.  Overall  the  level  was  68^,    In  a  general  way,  the  answer  tended 
toward  more  hj^giene  control  during  production,  toward  control  of  weight  in  relation 
to  the  price  and  toward  the  creation  of  sites  for  special  sales.  Distribution  to  the 
home  was  mentioned  repeatedly  as  was  the  sale  with  wrapping.  In  Appendix  5>  the  coirplete 
list  of  answers  obtained  are  given. 

Question  VI.  Would  you  be  able  to  indicate  which  characteristics  are  those  you  look 
for  in  buying  the  bread  of  your  p reference ? 

This  question  is  the  one  which  presented  the  greatest  coefficient  of  response; 
Bh%  in  La  Fa 2,  Bh%  in  Cochabamba  and  $1%  in  Santa  Cruz.  The  overall  response  was  76% 
(TABLE  9)  •Not  withstanding  ^-he  high  coefficient  of  response,  the  answers  are  not 
clearly  defined  which  lead  to  the  conclusion  that  given  the  circumstances  in  which 
the  product  is  made  and  sold,  there  is  little  option  or  choice  for  the  public 
consumer.  The  responses,  in  various  cases,  indicate  that  once  again  the  aspects,  of 
hygiene  are  those  of  greatest  concern.  In  appendix  6,  are  given  the  responses  obtained. 

2*i;2.3    Acceptability  of  Pastas, 

TABLE  11  gives  the  results  obtained  with  pasta  made  with  70/2$/5  wheat/corn/soy, 
and  in  accordance  with  the  means,  it  can  be  shown  that  it  is  acceptable  in  all 
regions.  Never -the -less,  this  good  acceptability  is  conditioned  to  that  which  is 
observed  in  2.I.2.U.  that  is  to  say,  the  greatest  number  of  those  interviewed, 
made  reference  to  the  long  preparation  time  and  the  fragility  of  the  noodles  once 
they  had  been  prepared. 

2.1.2.1    Additional  Questions 

As  was  true  for  the  acceptability  of  bread  tests,  the  acceptability  of  noodles 
included  additional  questions  that  permit  the  visualization  of  some  other  charact- 
eristics of  interest  for  the  MICT. 

Question  VII.  Briefly  describe  the  usual  method  by  which  you  prepare  noodles  at  home. 

This  question  tries  to  establish  a  relation  with  the  test  of  acceptability  in  order 
to  facilitate  an  analysis  of  its  utilization  versus  acceptance.  Never-the-less,  given 
the  circumstances  of  offering  a  sairple  of  only  one  type    of  noodles,  the  test  is 
limited  only  to  utilization  of  this  type  noodle. 

For  greater  clarity,  it  can  be  indicated  that  various  homes  surveyed  established 
that  they  habitually  consume  noodles,  nevertheless  a  test  has  not  been  effected 
under  this  modality  of  consuuption,  because  the  type  of  noodles  used  did  not  adapt 
itself  to  this  utilization.  For  the  noodle  sarrple  mentioned,  it  can  be  established 
that  a  test  of  acceptability  was  done  using  the  noodles  in  soup,  chile  sauce,  and 
caseroles.  It  was  made  difficult  to  effect  an  analysis  of  the  frequency  of  the 
preparation  of  the  noodles  in  the  form  mentioned,  so  certainly  this  aspect-is 
highly  circumstancial. 

Question  IX.  In  general,  how  do  family  members  conpare  these  noodles  with  the  noodles 
they  usually  eat?    The  question  presented  three  alternatives;  better,  the  saF.e,  worse. 

TABLE  12    gives  the  results  from  which  it  can  be  inferred  that  it  has  a  high 
coefficient  of  response  of  91% •  Overall,         voted  for  the  option  the  SAHE^ 
3^%  for  the  option  BETTER,  and  lh%  for  the  option  WORSE.  From  the  previous 
question,  it  can  be  shown  that  B2%  of  those  interviewed  accepted  the  product. 
vJith  regard  to  the  regional  relation,  h9%  voted  for  the  option  BETTQl  in  Santa 
Cruz,  33%  in  La  Paz,  and  2h%  in  Cochabamba.  For  the  option  SAME,  the  results  were 
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CUADRO  11 


ENCUESTA  DOMICILIARIA 
MEDIAS  DE' ACEPTACION 
PASTA  DE  FIDEOS 


La  Paz  2.33 

Cochabamba  2.02 

Santa  Cruz  1.5  5 

TOTAU  J1.09 
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CUADRO  12 


MEJOR  ■      IGUAL        PEOR        NO  OPINAN  N°ENCUEST. 


% 

% 

% 

% 

% 

La  Paz 

29 

33 

3U 

39 

20 

23 

5 

87 

100 

Cochabamba 

11 

24 

30 

67 

9 

45 

100 

Santa  Cruz 

21 

U9 

19 

1 

2 

2 

5 

43 

100 

TOTAL 

61 

35 

83 

m 

25 

m 

6 

3 

175 

100 
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675^  in  Cochabamba,  hh%  in  Santa  Cruz,  and  39?  in  La  Paz.  Finally,  for  the  option 
WORSE,  the  percentages  were  23%  in  La  Paz,  9%  in  Cochabairfca  and  2%  in  Santa  Cruz, 

Once  again,  it  is  appropriate  to  eirphasize  that  the  previous  results  cannot  be 
generalized  to  the  types  or  forms  of  noodles  that  exist  in  the  market  but  only  to 
the  type  of  noodle  similar  to  that  si^^plied  for  this  investigation. 

Question  I.  If  it  is  possible,  would  you  be  able  to  indicate  some  of  the  reasons  for 
your  choice?  ^  , 

The  coefficient  of  response  to  the  question  was  low  at  h7%  overall  (TABLE  13) 
which  can  be  considered  low  since  it  does  not  correspond  with  question  IX,  though 
beins  corrlementary  to  it.  The  responses  obtained  are  obvious,  according  to  the  tester. 
Given  the  great  breadth  of  answers  in  this  respect,  the  answers  are  listed  in 
Appendix  7. 

Question  XI,  Can  you  indicate  with  what  frequency  noodles  are  eaten  in  your  home? 

The  coefficient  of  response  was  9W»  TABLE  ih  gives  the  frequency  of  consultation 
by  regions  (La  Paz,  Cochabamba  and  Santa  Cruz)  and  the  overall  frequency  in  times 
consumed  per  week.  At  the  national  level,  the  mean  is  2.h3  times  per  week.  La  Paz 
recorded  at  mean  of  2.l6,  Cochabamba  3*0$  and  Santa  Cruz  2 .US  times  per  week. 
An  analysis  of  the  means  permits  the  establishment  of  a  minimum  variation  between 
the  regions  considered. 

Ouestion  XII.  "Would  you  like  to  make  some  additional  comments? 

The  question  was  oriented  toward  giving  families  interviewed  the  opportunity  to 
give  additional  criteria  or  an  airplif ication  to  the  specific  questions  in  the 
questionaire.  A  coefficient  of  response  of  hS%  was  obtained  at  the  overall  level, 
which  indicated    that  less  than  half  utilized  this  opportunity.  The  greatest  part 
of  the  responses  referred  to  two  iirportant  aspects  which  are;  the  greater  time  of 
preparation  for  the  noodles  and  their  fragility  once  prepared,  that  is  to  say, 
the  loss  of  their  shape  or  their  melting  away. 

There  are  also  answers  about  different  topics  whose  results  are  complex  to  condense, 
therefore,  a  coirplete  list  of  the  reponses  obtained  is  given  in  Appendix  8. 

2.2     etc.,  etc.,  etc. 
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CUADRO  13 


COEFICIENTES  DE  RESPUESTAS 
-  (pastas) 


X  XII 


La  Paz 

H2 

U9 

5S 

Cochabamba 

20 

4U 

18 

UO 

Santa  Cruz 

20 

U6 

13 

30 

TOTAL 

83 

U7 

79 

CUADRO  Ik 
FKECUENCIA  DE  CONSUMO  DE  FIDEOS 


Veces 

LA  PAZ 

COCHABAMBA 

S-ANTA 

CRUZ 

TOTAL 

por 

semana 

% 

% 

N° 

% 

% 

-1 

6 

9 

1 
• 

2 

3 

7 

12 

7 

1 

11 

13 

1 

2 

6 

lU 

18 

10 

2 

32 

37 

12 

28 

12 

28 

56 

32 

3 

23 

26 

lU 

31 

6 

19 

U5 

26 

S 

6 

IH 

^  "31 

S 

12 

Ik 

S 

0 

1 

2 

1 

2 

^  • 

1 

6 

0 

1 

2 

2 

3 

2 

^  7 

3 

3 

•  0 

0 

0 

3 

2 

No  opi- 
nan 

5 

6 

1 

2 

6 

lU 

11 

8 

Total 

87 

100 

100 

*43 

100 

175 

100 

Media 

2,16 

3,05 

2,U6 

2,U3 
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Letter  of  Agreement 


Parties  to  the  Agreement: 

This  Letter  of  Agreement  is  entered  into  by  La  Inglesa  Flour  Mill  SA,  repre- 
sented by  its  Manager  and  the  Direccion  General  de  Normas  y  Tecnologia  (DGNT), 
represented  by  its  Director. 

Purpose  of  Agreement: 

It  is  the  purpose  of  this  Agreement  to: 

1.  Establish  a  commercial  capability  in  Bolivia  to  produce  composite  flours 
by  admixing  flour  of  wheat  with  flours  of  soy  and  rice  or  corn  or  quinoa 
at  a  wheat  flour  mill . 

2.  Demonstrate  the  feasibility  of  producing  composite  flours  at  a  wheat  flour 
mill  in  Bolivia. 

3.  Produce  a  supply  of  appropriate  composite  flours  for  use  in  the  Project, 
"Improving  the  Nutritional  Quality  of  Wheat  Foods  in  Bolivia."  The  DGNT 
is  the  executor  of  this  project  and  the  Western  Regional  Research  Center 
(WRRC),  USA,  participates  by  providing  technical  and  financial  assistance. 

La  Inglesa  Flour  Mill  SA,  located  in  La  Paz,  is  the  commercial  wheat  flour  mill 
to  be  refitted  to  provide  the  commercial  capability  to  produce  composite  flours. 

Agreement: 

It  is  agreed  between  the  parties  designated  above  that  the  La  Inglesa  Flour 
Mill  in  La  Paz  shall  be  modified  to  provide  a  capability  to  produce  composite 
flour  at  a  rate  of  12  metric  tons  per  24  hours.    The  detailed  commitments  below 
describe  the  division  of  tasks  and  costs  to  be  borne  by  each  party  in  order  to 
achieve  the  modifications  of  the  mill,  demonstration  of  its  operation,  and  the 
production  of  a  supply  of  composite  flours. 

DGNT  agrees  to: 

1.    Arrange  for  delivery  to  La  Inglesa,  at  no  cost  to  La  Inglesa,  the  following 
equipment : 

a.    A  self-powered  gravimetric  feeder,  50  pounds  (23  kg)  per  minute 
maximum  capacity,  complete  with  shut-off  gate.    This  unit  is  to  be 
used  to  set  the  rate  at  which  wheat  is  fed  to  the  first  break  roll. 
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b.  A  SQrew-type  volumetric  feeder  with  integral  hopper  and  with  electric 
variable  speed  control,  operating  on  Il0-ll5  volt,  50  cycle,  single 

phase  current,  and  an  adjustable  capacity  appropriate  to  meter  into 

the  flour  stream  a  5  or  10%  addition  (based  on  composite  flour)  of 

ingredients,  that  is,  defatted  soy  flour  or  defatted  soy  flour  in 

combination  with  rice  flour  or  corn  flour  or  quinoa  flour.  This 

feeder  will  also  be  provided  with:  (i)  a  feed  hopper  extension; 

(ii)  hopper  agitator;  (iii)  stainless  steel  and  vinyl  nitrile  liner 

(food  grade);  and  (iv)  safety  features  for  hazardous  location. 

c.  A  roll -type  volumetric  feeder  with  integral  hopper,  operating  on 
110-115  volt,  50  cycle,  single  phase  current  and  of  appropriate 
adjustable  capacity  to  meter  potassium  bromate  (diluted  with  inert 
ingredients)  at  rates  that  will  provide  10  to  75  parts  per  million 
potassium  bromate  in  the  final  composite  flour.    This  unit  will  also 
be  safe  to  operate  in  a  hazardous  location. 

2.  Reimburse  La  Inglesa  up  to  US  $600  for  materials  and  costs  for  alteration 
of  the  mill  to  produce  composite  flours.    Reimbursement  is  invoked  when 

La  Inglesa  has  expended  US  $1,000  of  its  own  capital  for  refitting  the  mill 
and  on  presentation  of  appropriate  receipts  to  DGNT. 

3.  Provide  all  ingredients,  except  wheat,  for  the  production  of  composite  flour 
during  the  demonstration  and  production  of  a  supply  of  composite  flour  for 
the  Project,  "Improving  the  Nutritional  Quality  of  Wheat  Foods."  The 
composite  flour  products  shall  not  be  sold  by  La  Inglesa,  and  DGNT  shall 
determine  the  utilization  or  disposal  of  the  composite  flours. 

4.  Following  the  demonstration  and  production  of  a  supply  of  composite  flours, 
ownership  of  DGNT  supplied  equipment  shall  pass  to  La  Inglesa,  but  not  later 
than  the  end  of  the  Project,  "Improving  the  Nutritional  Quality  of  Wheat 
Foods." 


La  Inglesa  Flour  Mill  SA  agrees  to: 

1.  Supply  one  agitator  with  motor  for  blending  the  composite  flours.  The 
agitator  shall  have  sufficient  capacity  to  assure  complete  and  uniform  blend 
ing  of  the  composite  flours  on  a  continuous  basis  and  at  the  rate  of  12 
metric  tons  per  24  hours. 

2.  Install  all  the  new  equipment  provided  by  DGNT  within  one  month  of  receipt 
of  all  items,  and  to  provide  all  the  necessary  auxiliary  equipment  including 
decking,  elevators,  screw  conveyers,  spouting,  hoppers,  electrical  outlets 
and  wiring  in  order  to  achieve  an  operating  composite  flour  mill. 

3.  Have  available  appropriate  weight  scales  to  allow  frequent  checking  of 
feeder  flow  rates. 
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4.  Supply  separate  means  for  uniformly  blending  equal  amounts  of  defatted  soy 
flour  and  another  flour  (corn  or  rice  or  quinoa)  to  provide  up  to  1000 
pounds  of  the  blend  within  a  24-hour  period. 

5.  Operate  the  mill  for  demonstration  and  production  of  composite  flours  only 
a3  agreed  between  DGNT  and  La  Inglesa.    Provide  up  to  18  hours  of  demonstra- 
tion operation.    Provide  ample  operating  time  to  produce  12  metric  tons  of 
composite  flour.    Provide  the  bread-type  wheat  during  such  operations  for 
which  La  Inglesa  will  be  reimbursed  at  cost  by  DGNT  or  others  as  arranged  by 
DGNT.    The  total  composite  flours  produced  will  be  the  property  of  DGNT  or 
others  as  arranged  by  DGNT.    DGNT  will  determine  the  utilization  or  disposal 
of  the  composite  flours. 

6.  Provide  cotton  bags  for  packaging  the  composite  flours  for  which  DGNT  will 
reimburse  La  Inglesa  at  cost.    Provide  clean,  safe  and  secure  storage  for 
the  products  until  they  can  be  shipped  to  the  ultimate  user  but  no  longer 
than  the  end  of  the  Project,  "Improving  the  Nutritional  Quality  of  Wheat 
Foods." 


Signatories : 

By  the  affixing  of  signatures  to  this  document  on  this  date    1979, 

DGNT  and  La  Inglesa  Flour  Mill  SA  agreed  to  carry  out  the  terms  of  the  agreement 
as  described  above. 


La  Inglesa  Flour  Mill ,  S.A.  Director  General 

Direccion  General  de 
Normas  y  Tecnologia 
Ministerio  de  Industria, 
Comercio  y  Turismo 


•1 
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COST  ESTIMATES  FOR  EQUIPMENT  NECESSARY  TO  CREATE  A 
COMPOSITE  FLOUR  CAPABILITY  AT  EACH  OF  THE  17 
FLOUR  MILLS  IN  BOLIVIA 

Allan  D.  Shepherd  and  David  A.  Fellers 
Western  Regional  Research  Center 
U.  S.  Department  of  Agriculture 
Albany,  California    9471  0 

MARCH  1981 


SUMMARY 

Equipment  Cost  (1981)    $US  236,303 

Ocean  freight  to  Matarani  (1981)    $US  15,000 

Land  freight  in  South  America    not  estimated 

Installation  costs    not  estimated 
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I .    Experience  at  Harinera  La  Inglesa  SRL,  La  Paz,  Bolivia 

In  order  to  demonstrate  the  technical  feasibility  of  manufacturing 
composite  flours  in  Bolivia,  agreement  was  reached  between  La  Inglesa, 
Direccion  General  de  Normas  y  Tecnologia,  and  USAID  in  1979  to  modify  the 
La  Inglesa  wheat  flour  mill.    This  was  a  small  mill  of  10  MT  wheat  grinding 
capacity  per  24  hours.    The  modifications  were  completed  in  August  1980 
and  successful  production  runs  were  carried  out  in  September  1980  where 
composite  flours  containing  from  5  to  25%  non-wheat  flours  were  manufactured 
The  cost  of  this  mill  modification  was  $US  14,526  and  is  described  in 
Table  I>    Subsequently,  this  mill  was  upgraded  to  18  KT  per  24  hours  but 
the  composite  flour  equipment  is  still  appropriate  for  the  mill. 
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TABLE  I. 

Costs  to  modify  Harinera  La  Inglesa  flour  mm  at  La  Paz,  Bolivia 
to  provide  a  commercial  composite  flour  capability.    Mill  capacity 

was  10  MT  wheat  per  24  hours. 


Item 


Purpose 


Cost  $US 
(1979-1980) 


1.    Self-powered  Gravimetric 
Feeder,  Series  A619, 
Size  No.  1^ 


Provide  a  uniform  and 
constant  rate  of  wheat 
flow  to  the  mil  1 . 


1  ,305 


2.  Micro-Feeder 
Model  A-378a 


Feed  very  small  quan- 
tities of  bread  improvers 
into  the  wheat  flour. 


2,587 


3.    Macro-Feeder  with  add-on 
Hopper,  Series  32-055  SCR^ 


Feed  non-wheat  flour  into 
the  wheat  flour  at  a  rate 
of  up  to  25%  wheat  flour 
substitution 


5,940 


4.    Mixer/ Blender  with  motor 

(Rotating  horizontal  cylinder 
with  counter  rotating 
beaters),  Conveying  elevator 
and  miscellaneous  pulleys, 
axles  and  electrical  items 


Provide  a  uniform  blend- 
ing of  bread  improvers  and 
non-wheat  flours  with  the 
wheat  flour. 


4,186 


5.  Air  transport  of  items 
1  ,  2  and  3  from  USA  to 
La  Paz  (US  Government 
Carrier) . 

6.  Installation 


Transport 


508 


Com  pa  ny 
Engi  neers, 
no-estimate 


Total 


$US  14,526 


a.    Manufacturer:    Wallace  and  Tiernan;  Division  of  Pennwalt  Corporation; 
Belleville,  New  Jersey.    Cost  includes  transportation  within  the  USA 
to  the  air  termi nal . 
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II.    Basic  Process  and  Type  Equipment  Chosen  for  This  Estimate 

The  requirements  for  composite  flour  equipment  have  been  established  by 
the  National  Plan  of  Implementation  for  Composite  Flours  adopted  by  the 
Ministry  of  Industry  and  Commerce,  February  9,  1981.    The  plan  is  based 
on  the  present  availability  in  Bolivia  of  a  50  MT  per  24  hours  manufacturing 
capacity  of  partially  gelatinized  corn  flour,  and  the  future  annual 
availability  of  12,000  MT  food  grade  defatted  soy  flour  (one  year  from 
decision  to  modify  the  solvent  extraction  soy  processing  plant;  cost: 
approximately  $US  750,000).    The  three  phases  of  the  plan  are:  (1)  Require 
all  pasta  to  be  manufactured  with  10  to  25%  of  partially  gelatinized  corn 
flour,  (2)    Require  all  pasta  to  be  manufactured  with  10  to  25%  partially 
gelatinized  corn  flour  and  5%  defatted  soy  flour,    (3)    Require  all 
wheat  flour  to  be  fortified  with  5%  defatted  soy  flour  and  with  the  bread 
improver  ascorbic  acid  at  the  wheat  flour  mills.     In  phase  three,  pasta 
manufacturers  would  purchase  the  soy  fortified  wheat  flour  from  millers 
and  add  10  to  25%  partially  gelatinized  corn  flour  for  manufacture  of 
pastas.    Phase  three  creates  the  requirements  for  composite  flour  equipment 
at  each  flour  mill  to  add  soy  flour  and  bread  improver  and  thoroughly  blend. 

TABLE  2  provides  a  schematic  diagram  of  the  composite  flour  process  at 
each  mill.    The  four  pieces  of  equipment  required  are:    (1)    Device  to 
uniformly  meter  the  wheat  to  the  mill  (Gravimetric  Feeder),    (2)    A  Micro- 
Feeder  to  add  small  ammounts  of  ascorbic  acid  bread  improver  to  the  wheat 
flour,  (3)    A  Macro-Feeder  to  add  5%  soy  flour  to  the  wheat  flour,  and 
(4)  A  Blender  to  uniformly  mix  all  the  ingredients.    The  Gravimetric 
Feeder  is  needed  to  insure  a  constant  production  rate  of  flour  and 
therefore,  constant  feed  rates  by  the  Micro-  and  Macro-feeders.  The 
specific  pieces  of  equipment  selected  are  described  below. 

1.    Self-Powered  Gravimetric  Feeders,  Series  A619  offered  by  Wallace  and 
Tiernan,  Division  of  Pennwalt  Corporation,  are  suggested.    The  first  four 
sizes  of  six  available  will  cover  the  range  of  flour  mill  sizes  in  Bolivia. 


lbs.  Wheat 

MT  Wheat 

Size 

Per  Minute 

Per  24  hours 

Price,*  $US 

1 

5-50 

3.3-33 

1,702 

2 

20-200 

13.0-130 

1,752 

3 

40-400 

26.  0-260 

1,805 

4 

60-600 

40.  0-400 

1 ,855 

♦Complete  with  shut-off  gate  and  sampling  valve 


2.    Micro-Feeder.    A  Volumetric  Feeder  A-378  manufactured  by  Wallace  and 
Tiernan,  Division  of  Pennwalt  Corporation,  has  been  selected.     It  will 
serve  for  each  of  the  flour  mills  because  its  capacity  is  variable  over  a 
wide  range.    Price  of  the  Unit  with  discharge  hopper  and  stand  is  quoted 
at  $US  3,700  Febraury  1981. 
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TABLE  2 


WHEAT 


SELF-POWERED  GRAVIMETRIC  FEEDER  

~iri  L  L 

FLOUR 


MICROFEEDER    100  ppm  Ascorbic  Acid 


MACROFEEDER  5%  Soy  Fl  our 


J  ^ 

MIXER  BLENDER   


95%  Wheat 
5%  Soy 
100  ppm  Ascorbic  Acid 
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3.  Macro-Feeder.    A  Controlled  Volumetric  Feeder,  Series  32-055  SCR, 
manufactured  by  Wallace  and  Tiernan,  Division  of  Pennwalt  Corporation, 
has  been  selected.    The  two  larger  screw  sizes,  2-1/2  inch  unit  and 

4  inch  will  provide  adequate  range  for  all  wheat  mills.    The  basic 
feeder  has  1.6  cubic  feet  of  hopper  capacity.    The  cost  is  $US  4,690 
for  the  2-1/2  inch  unit  and  $  US  4,835  for  the  4  inch.    Three  sizes  of 
add-on  hoppers  may  be  mounted  on  the  feeders  directly:    4.5,  10.0  and 
20.1  cubic  feet.    Above  the  20.1  cubic  feet  capacity  ,  or  1  ,000  lbs. 
total  weight  on  the  stand,  would  require  additional  support.    Prices  in 
304  stainless  steel  with  hopper  cover  and  screen  are  $US  1,480,  $US 
1,770  and  $US  2,554  respectively.     In  the  estimate,  hopper  size  has  been 
selected  to  provide  a  minimum  of  4  hours  operating  reserve  of  soy  flour 
where  possible.  For  a  number  of  the  larger  mills,  however,  this  was  not 
possible  because  of  the  1,000  lb  weight  limit  on  the  feeder  stand.  For 
example,  for  the  largest  mill,  300MT/24  hours,  the  largest  20.1  cubic 
feet  hopper  only  provides  a  0. 6  hour  soy  flour  reserve.    A  hopper  or  bin 
supported  other  than  on  the  feeder  itself  might  have  to  be  provided  for 
thi s  mil  1. 

4.  Blender.    A  Cut-and-Folded  Flight  Screw  Conveyor  offered  by  Bay  City 
Iron  Works,  Oakland,  California,  is  suggested.    Availability  of  different 
screw  diameters  and  lengths  allows  for  selection  for  differing  production 
rates. 


Diameter  of  screw 

Length  of  Screw 

Capacity  in  cubic 

Price 

in  inches 

in  feet 

feet  per  hour** 

$US 

6 

10 

20-45 

2,039 

9 

10 

45-145 

2,083 

12 

12 

145-320 

2,450 

16 

12 

320-650 

2,878 

*Includes  a  (1)  horsepower  motor  and  gear  reduction  box. 
**One  cubic  foot  equals  35  lbs.  of  wheat  flour. 


Capacity  of  a  specific  screw  is  adjusted  by  use  of  belts  and  pulleys  over 
a  rpm  range  of  30  to  100. 
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III.    Equipment  Cost  Estimates  for  All  Mills 


TABLE  3  provides  a  list  of  flour  mills  and  their  capacity  and  location. 

TABLE  4  provides  the  equipment  costs  for  each  mill  assuming  none  of  the 
composite  flour  equipment. is  currently  available  on  site.    The  total  cost 
estimate  for  equipment  is  $US  236,303;  price  quotes  February  1981. 


IV.  Ocean  Freight 

TABLE  5    provides  weights,  shipping  weights  and  shipping  volumes  of  the 
various  pieces  of  equipment.    Ocean  freight  from  New  York  to  Matarani , 
Peru  for  machinery  is  $US  309  per  2,000  lbs.  or  40  cubic  feet  whichever 
generates  the  most  revenue.    Based  on  the  assumption  that  all  equipment 
described  in  Table  4  is  to  be  shipped,  this  would  require  approximately 
25,000  lbs.  or  1,900  cubic  feet  and  would  cost  approximately  $US  15,000. 
Rail  shipment  from  Matarani  to  a  Bolivian  destination  remains  to  be 
cal  culated. 

V.  Other  Costs  Necessary  But  Not  Estimated 


1.  Land  freight  in  South  America 

2.  Import  licenses  and  duty 

3.  Instal  lation  costs 


VI.    Duplication  of  Equipment;    Potential  for  Reduction  In  Cost  Below 
Estimate 


It  is  likely  that  several  mills  in  Bolivia  are  already  equipped  with 
satisfactory  devices  for  metering  wheat  to  the  mill  and  micro- feeders. 
As  a  result  of  a  questionaire  issued  by  the  ADIM  (Miller's  Association) 
at  the  request  of  USAID  to  all  millers,  it  was  learned  that  the  Andino 
Mill  has  a  micro-feeder  and  that  Ferrari  Ghezzi  has  an  old  macro- feeder 
and  blender.    Unfortunately,  the  response  to  the  questionaire  was 
incomplete.    It  is  estimated,  however,  that  probably  half  the  mills 
already  have  satisfactory  wheat  metering  devices  and  a  quarter  of  the 
mills  have  micro- feeders.    If  this  is  the  case,  the  composite  flour 
equipment  cost  could  be  reduced  by  about  $US  29,000.     In  addition,  if 
Rocamador  closes  its  old  mill  at  Potosii  (Mill  No.  6)  an  additional 
reduction  of  $13,945  would  be  indicated. 
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TABLE  3 


Flour  Mills; 

Their  Locations  and  Wheat  Grinding  Capacit; 

Capaci  ty 

Mill  No.* 

Name  of  Mill 

Location 

MT/24  Hours 

1 

IMBA 

Cochabamba 

10 

2 

La  Inglesa 

La  Paz 

18 

3 

SIDS 

Sucre 

20 

4 

■  Chapaco 

Tarija 

20 

5 

Dolffa 

Oruro 

21 

6 

Rocamador 

Potosi 

25 

7 

El  Progreso 

La  Paz 

25 

8 

San  Luis 

Cochabamba 

50 

9 

Rocamador 

Potosi 

70 

10 

CMB 

La  Paz 

100 

11 

SIMSA 

La  Paz 

100 

12 

Rio  Grande 

Santa  Cruz 

135 

13 

CMB 

Cochabamba 

135 

14 

Model  0 

Santa  Cruz 

150 

15 

CICO 

Oruro 

180 

16 

Ferrari  Ghezzi 

Oruro 

185 

17 

Andi  no 

La  Paz 

300 

♦These  mill  numbers  are  used  in  TABLE  4. 
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^1                                                Appendix  B-16 

^                                                    TABLE  5 

Weights,  Shipping  Weights,  and  Shipping  Volumes  for 
H                                 Composite  Flour  Equipment 

Equipment 

H      Item                                      Weight,  lbs. 

Shi  ppi  ng 
Weight,  lbs. 

Shi ppi  ng 
Vol umes 
Cubic  Feet 

Belf-Powered  Gravimetric 
™eeders  Series  619: 

^           Size  1  60 
Size  2  60 
^           Size  3  60 
■           Size  4  60 

100 
100 
100 
100 

5 
5 
5 

Micro  Feeder:  130 
j^olumetric  A-378 

270 

25 

i 


Macro  Feeder:  Volumetric 
eries  32-055  2-1/2  inch  or 
inch 


210 


300 


20 


dd-on  Hopper  Capacity 
or  Macro-Feeder: 

4. 5  cubic  feet 
10.  0  cubic  feet 
20.1  cubic  feet  (2  parts) 


40 

100 
145 


100 
200 
300 


lOl 
27l 
471 


j£ut-and-Folded  Flight  Screw 
BjConveyer  with  motor  and 
gear  box 


Size  6  inch 

Size  9  inch 

Size  12  inch 

Size  16  inch 


435 
535 
735 
1085 


515 
635 
885 
1285 


13 
18 
33 
51 


1.    Rectangular  box  containing  cone  shaped  hopper;  other  items  might 
be  packaged  in  the  same  container. 
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ASCORBIC  ACID  DETERlCNATICN  IN  TEEAT  FLOUR 

DiLTid  A.  Fellers 
URI^C/AID  llheat  Fortification  Project 

June  10 9  19 BO 

Reference;  Chemical  Analysis  of  Foods  and  Food  Products.  1951*  M«6«  Jacobs. 
D.  Van  Kostrand  Company,  Rew  York,  pp  724-734. 

Basic  Problem:    It  is  proposed  to  add  60-lOOppm  ascorbic  acid  (AA)  as  an 

oxidant  (dehydroas corbie  acid  is  the  active  oxidant)  to  composite 
floiirs  in  Bolivia  to  improve  baking  performance.  A  test  is  needed  to  be  able  to 
determine  the  level  of  AA  in  the  flour  and  its  uniformity  of  blending  with  the 
flour.  A  test  giving  plus  or  minus  10%  accuracy  is  adequate*  The  test  must  be 
useable  on  wheat  flour  of  up  to  855^  extraction  that  contain  any  of  the  folloi^lng 
ingredients!  6%  defatted  soy  flour,  b%  partially  gelatinised  com  flour, 
0.2^  sodium  stearoyl  lactylate  (SSL),  .82  ppm  fortification  iron  (reduced  iron  or 
ferrous  sulfate). 

Proposed  Method* 

1.  A  150-250  gram  sample  of  flour  is  taken  from  the  flour  stream  at  the  mill 
bag-off  or  from  a  bag  of  finished  flour* 

2*  Thoroughly  blezd  sample  in  a  one  liter  capped  jar 4 

3*  T/eigh  a  5^  6*1  gram  subsample  in  a  100ml  beaker. 

4*  Disperse  flour  in  10  ml  of  95?^  ethanol. 

5.  Add  10  ml  water  containing  84mg  of  sodium  bicarbonate  (NaHCO^)  per  200  ml. 

6*  Titrate  to  a  light  blue  end-point  with  2-6  dichlorobeniononeindophenol  (DCBIP) 
solution.    26  mg  DCBIP  dissolved  in  200  ml  water  containing  42  mg  KaHC03. 
Dye  discoloration  is  not  instanteous;  the  final  light  blue  color  should  be 
retained  after  thorough  mixing  and  persist  at  least  several  minutes.  The  light 
blue  color  is  more  obvious  in  the  supernatant  as  the  flour  settles.  Use 
distilled  water  to  wash  down  the  sides  of  the  beaker  as  necessary.  The 
DCBIP  dye  is  blue  wher^  alkaline,  red  when  acid  and  colorless  when  reduced. 

Calculations  1    Tiheat  flour  blanks  ranged  in  the  area  of  0.2  to  1.0  ml  dye 

solution  but  average  0*4  ml  in  a  series  of  flours  including 
2  Bolivian  flours. 

ppm  Ascorbic  Acid  in      6  gramS  flouT-  r  ^ii^^npi^'^ 


(based  on  2.025  mg  DCBIP  to  titrate  1  mg  AA;  see  section  on  effect  of  SSL,  etc. 
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▲soorbic  4c id  fietemlniLtiaii  in  Hheat  Flour  Cont  *d« 


Effects  of  SSL»  Soy,  mnd  Corni 

200  sg  Ascorbic  Acid  (AA)  ms  well  ■ixed  with  9.B  grams  of  wheat  flour  to 
yield  the  AA  premix.  ^he  following  samples  were  prepared  each  containing 
200  ppm  AA  or  1  Dg  Ascorbic  Acid  in  5  grams  of  final  mixi 


5»  1  g  premix 
150  mg  SSL 
99  g  flour 

6«  1  g  premix 
150  mg  SSL 
5  g  defatted  soy 
94  g  flour 

?•  1  g  premix 
150  mg  SSL 
5  g  pregel  com 
94  g  flour 

8.  1  g  premix 
150  mg  SSL 
5  g  deffated  soy 
5  g  pregel  com 
89  g  flour 

6  gram  samples  (containing  1  mg  AA)  were  titrated  with  DCBIP  (25  mg/200  ml) 
yielding  the  following  results: 


!•  1  g  premix 
99  g  flour 

2*  1  g  premix 

5  g  defatted  soy 
94  g  flour 

5*  1  g  premix 

5  g  pregel  com 
94  g  flour 

4»  1  g  premix 

6  g  defatted  soy 
5  g  pregel  com 
89  g  flour 


Sample  1  16*4 

2  16.4 

3  16.9 

4  16.5 

5  16.0 

6  16.8 

7  16.4 

8  17.1 
Ave.  16.6 

control  Flour  0.4 


ml  DCBIP  dye  solution 


16.2  Z    2.025  mg  DCBIP 

The  data  does  not  show  any  consistent  effect  by  any  of  the  ingredients  on 
the  AA  titration.  The  method  appears  to  meet  the  requirements  established. 

Effect  of  Potassium  Bromate:  ^^^^±^5^ 

Sample  1  above  -was  -wetted  with  ethanol  and  NaHCO^  and  60  ppm  KBr03  added  (in  solution), 
The  sample  was  titrated  idth  DCBIP  solution  yielding  16.0  ml.  The  presence  of 
KBr03  had  little  or  no  effect  on  the  Ascorbic  Acid  titration. 
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Ascorbic  Acid  DeterminatioKi  in  Hheat  Flour  Cont*d. 


Effect  of  Concentration  I 

Using  %  control  flour  and  t&s^le  (l)  abore^  six  new  samples  were  prepared  as  follows 

ml  DCBIP  dve  solution 


A 

fi 
e 
T> 
E 
F 


6  grams  control  flour 

4  g  control  flour  and  1  g  sample  1  (0*2  mg  AA) 

5  g  control  flour  and  2  g  sample  1  (0»4  ag  AA) 
2  g  control  flour  and  5  g  sample  1  (0«6  ag  AA) 
1  g  control  flour  and  4  g  sample  1  (0*6  mg  AA) 

5  g  sample  1  (l,0  mg  AA) 

ResjrltB  were  plotted  below  and'  a  good  linear  relationship. 


0.25 
S.35 
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9.45 
12.70 
15.50 


 — 

> 



 ♦laM  «. 

t^t  .... 

'  1 

;      ;  1  ,  .  1  1 

4—-.  -i  —i  -i.  .1  -  i  1  \ 

1  i 

1  !  :  !  1  ,  > 



 *» — — ^  

■    .  '  1  '  ' 

— ,    1  ; — 1    1    ■  . 

1— 

 L_i-_  a    — -4 

— 1— J — 1 — 1— i— i — — 1— j — 

^  f  

1  •  1  ■  ■ 

n-: — 

'!!'■;     '  ' 

— 

-  ^ — 5crP«r^ 

I   

 ~^r^Yi 

^^Kt.  O.^i- 

— W^  *  

^ — 

 s>*«*.w 

-t  * 

  kh 

^  i 

r  —  r^— V 

—  1 

5"  — 

-   ■     *    ^     <     ■     ■ — -         ■  ■ 

— -T—  ^ 

,  — 1 —  -  — 

Effect  of  Tiwe  cf  Titration  i 

Four    5  gram  samples  of  sample  (l)  above  were  prepared,  the  ethanol  added  and  the 
KaHCG3-water  added.  The  samples  were  then  titrated  at  0,  SO,  100  and  180  minutes. 
The  results  were  16.6  ml,  15.2,  13.8  and  14.0.  These  results  indicate  the  wetting 
of  flour  initiates  a  reaction  resulting  in  loss  of  ascorbic  acid.  Accordingly,  the 
flour  should  be  titrated  immediately  following  wetting. 
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AloorMc  AO  id  I>«termizuLticii  in  Vheat  Flour  Cont'd* 


Effect  of  Con cent rati  opt 

tiling  %  oootrol  flour  and  Maple  (l)  aboTe,  eiz  new  samples  were  prepared  as  foUoirst 

ill  PCBIP  dye  eolution 


A  s  5  grams  control  flour 

B  4  g  control  flour  and  X  g  aample  1  (0«2  mg  AA) 
«  5  g  control  flour  and  2  g  sample  1  (0*4  mg  AA) 
D  2  g  oontrol  flour  and  5  g  sample  1  (0«6  mg  AA) 
S  1  g  control  flour  and  4  g  sample  1  (0*B  mg  AA) 
F  6  g  san^le  1  (l^O  mg  AA) 

RetifltB  were  plotted  below  and'  a  good  linear  relationship. 


0.25 
8*S5 
6.60 
9.45 
12  .70 
15.S0 


i  '  i  '  '  .  ■  i  1  '  M  '  i  i  1  ii 

i  !  ■  :  ;  !  i  I  H 

.  '  1  1  I  1  '  1 /"^ 

 \  u  — 

'   '   !      •  '  

.       !  !  '  '  : 

1         ■  \ — 1    A  —  

-9  '  !  :   :  — 

— 

'   '  ■ 

■   ■  1    '  ■  t  i — ' 

— 1  ■  1  ■     ;  -i  « - 

!■'>::''  ■ 

1   1   1   1    1   1   I  < 

 i  ;  : — 1 — 1 — !  

^■^^ 

 ^ 

— ^  .  .  1  i  ;  . 

i  ,  !  i  1  !  i  1  .N 



lit     :  ;  !  .. 

— 1  1  1  1  1  1  i 

1  ;  1  1  i  t*r< 

-^-M^ — uu^ 

— f— T— r— -           1  ■■ 

;  i  !  !  ritv^t 

'  '  1  :  !  M  1 
1  '  '  ■  1  ■  ' 

Jl^-I  1  '  '  M  1 

 '  :  ,  :  ■  1  i  !- 

 — ^-y 

,  i  ;  ^  '^t- 

 '  '  ;  <cnr-ft<r^ 

— i  '  1  ,  iO  

- — 

 1 — 1  — '  r— 

— ^  1  *  •  1 — —• 

- —  i'h 

 ^-i — r*'^  v**^ 

.       1    1  -F-  

 '—r— 

5"— -1  Jt^ 

> 

!    ■        '    ,    '  ! — 1— ' 

■  1  ;  i  , — ; — :  ,  : 

g  ,  '  ,  :  .  :  ,1 

'  ■  *  1  ■ — '— — — 
.  1  ,  ,  I  ,  1  i 

;      1  1  :  :  ■  : 
—1 — :  1 — :  1 

:  !  1  ^ 

!     ■     ■     1    '     '     ■     1  « 

■     '     1     1          '  ' 

:     ,     *     i     1  1 

!  1  ;  M  . — ~ 
— — '  ■  ■  1— 

ill..   '—IrA 

1  '  '  '  ' 

Effect  of  Time  of  Titration  i 

Four    5  gram  samples  of  sample  (l)  aboTC  were  prepared,  the  ethanol  added  and  the 
HaHCOj^irater  added.  The  samples  were  then  titrated  at  0,  SO,  100  and  180  minutes. 
The  results  were  16.6  ml,  15.2,  13.8  and  14.0*  These  results  indicate  the  wetting 
of  flour  initiates  a  reaction  resulting  in  loss  of  ascorbic  acid.  Accordingly,  the 
flour  should  be  titrated  immediately  following  wetting. 
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INTRODUCTION 

This  report  describes  baking  activities  carried  out  over  a  three  year 
period  as  part  of  a  US  AID  Participating  Agency  Service  Agreement  (PASA) 
with  USDA,  Western  Regional  Research  Center  (WRRC),  Albany,  California. 
The  PASA,  "Improving  the  Nutritional  Value  of  Wheat  Foods",  surveyed 
several  developing  countries,  visiting  some  to  assess  their  potential 
for  protein  fortification  of  wheat-based  foods.    All  aspects  of  the 
project  are  detailed  in  the  Final  Report,  dated  September  30,  1981. 

In  1977,  an  agreement  was  reached  with  the  Government  of  Bolivia  to 
pursue  co-operative  studies  on  composite  flours  using  domestic  non-wheat 
flours  with  the  imported  and  domestic  wheat  supply.    The  WRRC  Baking  Technolo- 
gist, Maura  M.  Bean,  worked  with  scientists  in  the  Direccion  General  de  Normas 
Y  Tecnologia  (DGNT)  in  the  Ministerio  de  Industria,  Comercio  Y  Turismo  (MICT) 
from  1978  to  1980,  during  which  time  several  activities  were  carried  out. 

Baking  laboratory  equipment  was  purchased,  shipped,  and  installed  in  the 
DGNT  laboratory  in  La  Paz.    Laboratory  scientists  were  trained  in  its  use  and 
baking  tests  were  conducted  on  a  variety  of  composite  flours  using  formulas 
and  baking  procedures  common  in  Bolivia.    The  tests  were  extended  to  commercial 
bakeries  using  laboratory  prepared  blends.    Ultimately,  commercially  prepared 
flour  blends  were  tested  in  a  series  of  trials  in  mechanized  and  artisan 
bakeries  located  in  three  geographically  different  regions  throughout  the 
country.    During  these  activities,  the  DGNT  scientists  and  the  WRRC  baking 
technologist  enjoyed  a  close  working  relationship  with  the  local  bakers 
associations,  in  each  of  the  three  areas  visited:    La  Paz,  Cochabamba  and 
Santa  Cruz.    The  bakers  were  introduced  to  composite  flour  technology  and  to 
the  usefulness  of  a  variety  of  dough  improvers  for  the  most  successful 
products . 
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PARTICIPANTS 


WRRC ,  U.  S.  Department  of  Agriculture,  Albany,  California,  USA 

Maura  M.  Bean,  Research  Food  Technologist 

DGNT ,  Ministry  of  Industry,  Commerce  and  Tourism,  Government  of  Bolivia, 
La  Paz. 

Princi  pal  s : 

Gregorio  Bernal  Y. ,  Director  General  and  General  Project  Leader 
Roberto  Espinosa  G,  Chief,  Division  of  Technology  and  Technical 

Project  Leader 

Emel ina  Reguerin  V. 
Raul  Chavez  L. 
David  Bustos  H. 


Intermittent : 

Jose  Campos 
Carl  OS  Caceres  M. 
Debora  Estrada  A. 
Victor  Guisbert 
Jorge  Joffre 


Rolando  Lucana  F, 
Ana  Nogales 
Beatriz  Rojas  R. 
Rene  Rojas 
Antonio  Ruiz  M. 


Rene  Soto  I. 
Maria  Vidal  B. 
Jamie  Vil  1  arroel  M. 
Walter  Vizaluque  C. 


Bakers'  Association  Contacts 
National  :    Severe  Lucana  B. 


La  Paz:    Arturo  Mercado 


Santa  Cruz:    Candido  Villagomez  V, 


Cochabamba:    Ricardo  Quiroga 
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COMMERCIAL  BAKERIES 

General 

Most  bread  in  Bolivia  is  baked  as  small  piece  goods  (rolls)  of 
various  sizes,  directly  on  a  hearth  or  on  metal  trays  placed  on  a 
hearth.    Full  size  breads  (French  type  -  Pan  Frances)  are  also  baked 
in  the  same  manner.    A  few  large  bakeries  produce  limited  quantities 
of  pan  bread  for  slicing  (Pan  Molde). 

With  the  exception  of  about  6  large  bakeries  producing  a  variety 
of  baked  products,  most  of  the  several  thousand  bakeries  in  Bolivia 
are  family  operated  shops.    Many  are  small,  hand  shops  using  1  or  2 
quintales^  of  flour  per  day  with  all  operations  by  hand.    These  are 
referred  to  in  this  report  as  "artisan"  shops.  The  smallest  are  house- 
hold operations  whereby  dough  pieces  are  made  up,  taken  to  a  neighbor- 
hood oven  for  bake-off  and  then  sold  in  a  store  fronting  on  the  family 
quarters. 

Probably  the  largest  volume  of  bread  products  is  produced  in 
hundreds  of  medium  sized  bakeries  with  various  levels  of  mechanization. 
They  may  use  5  to  25  quintales  of  flour  per  day  and  are  located  in 
large  towns  and  cities  throughout  the  country.    The  owner/operators  of 
these  shops  form  the  nucleus  for  the  very  active  national  and  local 
bakers'  associations.    These  groups  were  a  major  contact  for  this 
project.    Most  of  this  report  will  deal  with  activities  in  these 
medium  sized  bakeries  referred  to  as  "mechanized"  shops. 

Labor 

The  owner  and  family  perform  much  of  the  work  in  the  bakery  which 
is  usually  adjacent  to,  and  sometimes  part  of,  the  family  living  area. 
When  helpers  are  used  their  pay  is  usually  geared  to  the  number  of  sacks 
of  flour  processed  and  to  their  level  of  responsibility  in  production. 

Ovens 

Typically,  bakeries  are  one  large  room  with  a  brick  or  metal  hearth 
oven  located  along  one  wall  and  having  capacity  for  the  marraqueta  yield 
from  1/2  to  one  quintal  of  flour.    Some  have  2  ovens  if  production  warrants. 
Brick  ovens  are  kerosene-fired  directly  into  the  hearth  for  several  minutes 
before  baking.    Depending  on  heat  retention,  baking  proceeds  for  several 
hours  until  the  oven  has  cooled  and  needs  re-firing.    In  more  primitive 
artisan  operations,  a  wood  fire  is  built  directly  on  the  hearth  of  beehive 
ovens  and  pushed  to  one  side  to  maintain  heat  during  baking.  Metallic 
hearth  ovens  often  have  a  separate  oil ,  gas  or  wood-fired  chamber  with 
pipes  directing  heat  to  ovens.    Some  are  equipped  with  steam  generators 
which  deliver  a  controlled  amount  of  moisture  to  each  bake.    By  contrast, 
the  brick  hearth  ovens  have  minimum  venting  and  depend  on  moisture  accumu- 
lation during  baking.    Crust  color  becomes  richer  from  the  first  to 
last  batch. 

a  One  quintal  is  100  pounds  or  45.359  Kg. 
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Mixers 

The  most  common  type  of  dough  mixer  in  mechanized  Bolivian  bakeries 
is  the  slow-mixing  SIAM-UTIL.    Two  sizes  are  common.    The  smaller  size 
mixes  doughs  from  1/2  to  2  quintales  of  flour  and  the  larger  holds  up  to 
5  quintales.    The  bowl  rotates  at  4  rpm.    Mixing  is  provided  by  a  double 
hook  which  turns  the  dough  over  10  times  per  bowl  revolution.  This 
works  each  portion  of  dough  4  times  every  minute.    A  stationary  scraper 
continually  insures  cleaning  the  dough  from  the  walls  of  the  bowl. 
Dough  mixing  times  range  from  15  to  40  minutes.    While  blending  is  effic- 
ient, dough  development  is  negligible  even  after  40  minutes.  Additional 
development  is  provided  by  a  dough  brake  (sobadora)  or  by  hand  kneading, 
usually  after  fermentation.    A  few  bakeries  have  mixers  equipped  with  a 
more  efficiently  designed  agitator  and  more  rapid  bowl  rotation,  resulting 
in  improved  dough  development  in  less  time.    All  are  of  the  open  bowl 
design. 

As  Bolivian  bakers  become  more  exposed  to  projects  such  as  this  and 
visit  other  countries,  they  are  developing  a  keen  interest  in  upgrading 
their  equipment  and  processing  methods.    During  the  final  bakery  trials 
of  this  project,  one  baker  was  sharing  advertising  on  a  new  Brazilian 
mixer  she  had  purchased.    This  mixer  develops  doughs  faster  and  more 
efficiently  resulting  in  an  increase  in  her  bakery's  output,  sufficient 
to  pay  for  the  mixer  in  about  2  years. 

Fermentation 

Doughs  are  fermented  in  stationary  wooden  troughs  often  large  enough 
to  hold  several  doughs  from  successive  batches.    Some  bakers  have,  in 
addition,  small  troughs  on  wheels  for  individual  doughs.    The  last  dough 
of  the  night  may  be  femented  in  the  mixer.    Doughs  are  covered  with 
plastic  and/or  cotton  sacks  to  maintain  heat  and  humidity.    Doughs  may 
be  punched  down  (degassed)  after  doubling,  then  provided  additional 
fermentation  before  dough  make-up.    Water  is  heated  to  achieve  dough 
temperatures  between  25  and  35°C,  but  ambient  temperature  is  often  the 
only  subsequent  control.    This  may  be  over  40°  in  the  tropics  and  under 
20°  in  the  alti piano.    Some  bakers  have  built  chambers  at  one  side  of 
their  ovens  to  serve  as  fermentation  rooms. 

Dough  Brake  (Sobadora) 

Bakers  who  produce  specialty  breads  other  than  marraquetas,  routinely 
use  a  dough  brake  to  provide  gluten  development  to  undermixed  doughs. 
From  5  to  15  Kg.  of  dough  are  passed  through  rapidly  revolving  rollers 
several  times  providing  a  sheeting  action.    By  judicious  setting  of  roller 
clearances,  a  baker  can  progressively  develop  a  dough  by  causing  tearing 
action  at  close  settings,  folding  the  dough  piece  after  each  pass,  and 
eventually  opening  the  rolls  to  produce  a  smooth,  well  developed  dough 
after  30  to  40  passes.    Some  specialty  doughs  are  transferred  manually  (no 
conveyor  belt)  directly  from  the  dough  brake  to  the  make-up  table  as 
sheeted  doughs  of  uniform  thickness.    They  may  or  may  not  be  layered 
with  fat.    They  are  cut  in  squares  or  diamonds  as  desired.    Because  of 
the  added  time  and  labor  costs,  bakers  are  reluctant  to  use  the  dough 
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brake  for  marraquetas,  a  price-controlled  bread.    It  should  be  noted  that 
this  type  of  dough  brake  is  not  allowed  in  the  U.S.  because  of  the  lack  of 
appropriate  safety  features  in  its  operation. 

Dough  Dividers 

Except  for  the  sheeted  and  cut  doughs  noted  above,  weighed  dough 
pieces  are  cut  into  predetermined  sizes  in  hand-operated  bun  dividers. 
For  example,  3000g  of  dough  are  cut  into  30  pieces  of  lOOg  each  for  marra- 
quetas.   Without  a  bun  divider,  marraqueta  dough  pieces  must  be  weighed 
individually  to  conform  to  legal  baked  weights.    This  is  probably  the 
most  time-consuming  operation  of  the  entire  production  process.  The 
skill  of  the  baker  and  helpers  in  estimating  dough  weights  correctly  and 
rapidly  is  significant  in  determining  the  total  daily  production  and 
hence  income. 

Make-up,  Baking  and  Distribution 

Marraquetas  and  other  French-style  hearth  breads  are  formed  by  hand  or 
processed  through  a  sheeter-mol der  which  yields  a  typical  elongated  roll  with 
tapered  ends.    Finished  dough  pieces  are  proofed  on  cotton  cloth  placed  on 
boards  or  trays.    Proof-time  is  determined  by  feel  of  the  doughs  by  the 
experienced  baker.    Doughs  are  manually  transferred  to  trays  or  peels  for 
placement  on  oven  hearth.    Transfer  is  rapid  and  not  very  gentle  (See  p.  11- 
12)  for  further  discussion  of  shock  abuse  and  dough  strengtheners) .  Baked 
breads  are  transferred  directly  from  the  oven  to  large  baskets  and  sold  in 
bulk  quantities  for  resale  by  small  vendors.    The  consumer  purchases  individual 
pieces  in  the  marketplace  or  in  stores. 

One  aspect  of  this  project  was  to  develop  research  and  development 
facilities  in  a  Government  of  Bolivia  laboratory  that  could  examine  technical 
aspects  of  composite  flour  concepts  for  application  under  Bolivian  conditions. 
The  next  section  discusses  the  capacity  developed. 


TEST  BAKING  LABORATORY  IN  BOLIVIA 


In  November-December  1977,  appropriate  test  baking  equipment  was  selected 
and  purchased  in  the  United  States  for  delivery  to  WRRC  for  final  crating 
and  shipment  to  La  Paz,  Bolivia.    Crates  were  shipped  in  March  1978  by  surface 
to  Miami,  Florida,  from  there  via  Lloyd  Aero  Boliviano  (LAB).    They  arrived 
in  La  Paz  in  April  1978.    They  were  released  from  customs  and  installed  in  a 
new  laboratory  facility  at  DGNT  by  February  1979. 

Equipment 

The  equipment  selected  was  similar  to  that  used  in  test  baking  facilities 
in  the  United  States.    This  provided  the  DGNT  laboratory  with  a  technical 
capability  for  scientific  baking  experimentation,  results  of  which  could  be 
compared  with  overseas  laboratories.    At  the  same  time,  the  equipment  was 
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adaptable  to  conditions  approximating  baking  systems  within  Bolivia,  by 
judicious  changes  in  procedures,  temperatures,  and  humidity  conditions.  The 
equipment  chosen  also  complimented  that  already  on  hand  in  the  DGNT  facility, 
namely  a  Brabender  farinograph,  extensograph,  amylograph,  roller  mill  jr., 
and  a  moisture  tester.    The  U.S.  equipment  was  donated  through  USAID  to  the 
Government  of  Bolivia.    A  description  follows: 

1)  Dough  Mixer,  Hobart  A-200,  equipped  with  12  and  20  qt.  bowls, 

whip,  flat  beaters  and  dough  hooks  and  a  McDuffee 
bowl  and  fork. 

2)  Fermentation  cabinet,  2/3  size.  National  Mfg.  Co. 

3)  Dough  sheeter  and  molder,  for  pup  and  pound  doughs.  National 

Mfg.  Co. 

4)  Loaf  Volumeters,  pup  and  pound  sizes.  National  Mfg.  Co. 

5)  Balance,  Toledo  Computagram,  5  Kg  capacity,  Toledo  Scale  Co. 

6)  Reel  Oven,  one  pan  wide,  4  revolving  shelves,  equipped  with  a 

steam  generator.  Bakers  Equipment/Winkler. 

7)  Miscellaneous:    bun  and  loaf  pans  (pup  and  pound),  hygrometer, 

timers,  thermometers,  spatulas. 

Where  applicable,  electrical  devices  were  obtained  to  operate  on  50 
cycle  current.    The  equipment  was  put  in  operation  in  February  1979. 
Because  of  laboratory  plumbing  problems,  the  steam  generator  was  not 
used  beyond  the  initial  start-up.    All  other  items  proved  satisfactory 
for  a  laboratory  facility. 

Baking  Methods 

Recognizing  the  predominance  of  hearth  bread  and  rolls  in  the  Bolivian 
marketplace,  laboratory  tests  included  baking  performance  in  marraqueta-type 
rolls,  the  most  typical  bread  in  the  country.    However,  in  order  to 
obtain  laboratory  data  that  could  be  compared  between  and  among  experiments, 
pan  breads  were  baked  from  the  same  batch  of  dough  as  used  for  the  marra- 
quetas.    Laboratory  pan  breads  included  PUP  loaves,  baked  from  150  g  of 
dough  and  POUND  loaves,  baked  from  560  g  of  dough.    Marraquetas  were 
baked  from  80  g  of  dough  for  60  g  rolls  and  from  100  g  for  80  g  rolls. 
In  this  report,  loaf  volume  results  are  compared  for  pan  breads. 

Formul as 

The  formulas  used  followed  those  suggested  by  bakers  for  marraquetas. 
These  are  lean  formula  breads,  containing  flour,  sugar,  salt,  yeast  and  water 
For  composite  flour  trials  several  dough  strengthening  agents  were  used,  e.g. 
oxidizing  agents,  surfactants  and  shortening.    The  range  of  ingredient  levels 
and  the  optimums  determined  for  the  laboratory  tests  were  as  follows: 


Standard  Range  Laboratory 

Flour  Blend  100%  100% 

Sugar  1  to  4%  4% 

Salt  0.5  to  2.0%  1.5% 

Yeast,  Compressed  0.5  to  2.0%  2% 

Yeast,  Active  Dry  0.5  to  2.0%  1% 

Water  50  to  75%  60  to  67% 
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Other 

Potassium  Bromate  20  to  40  ppm 

Ascorbic  Acid  100  to  150  ppm 

Surfactants  0.2  to  0.5% 
Shorteni  ng  2  to  3% 

Experimental  laboratory  doughs  were  based  on  1000  g  of  flour  or  multiples 
thereof.    Bakery  trials  were  most  often  based  on  23  kilograms  (1/2  quintal) 

Procedures 

Heat  water  to  35  to  40°C. 

Compressed  yeast:    suspend  in  some  of  the  premeasured  water. 
Active  dry  yeast:    rehydrate  in  some  of  the  premeasured  water  with 

sugar  added,  allow  to  stand  10  minutes  to  prove. 
Dissolve  salt  and  sugar  in  remaining  water. 

Mix  all  ingredients  in  12  or  20  quart  bowl  of  Hobart  A-200  equipped  with  a 
dough  hook,  30  seconds  on  speed  1,  then  2  to  10  minutes  on  speed  2 
depending  on  experimental  variables. 

Dough  temperature  off  mixer:    23  to  26°C. 

Ferment  in  cabinet  set  at  30°C,  90%  relative  humidity  for  1  to  4  hours, 

with  intennittent  degassing  for  long  fermentation  periods. 
Scale  required  dough  weights;  round  up  pieces. 
Rest  in  fermentation  cabinet  20  to  30  minutes. 

For  Marraquetas:    Scale  80  to  lOOg  pieces,  round  each  by  hand. 
Rest  20  minutes 

Pass  through  National  Sheeter-Molder ,  adjusted  to  3  inch  width 

once  at  3/16  inch  setting,  then  at  1/8  inch. 
Curl  by  hand,  starting  at  first  end  out  of  sheeter. 
Roll  on  table  10  times  exerting  gentle  pressure  with  palms  of 

of  both  hands,  moving  hands  from  center  to  ends  of  dough 

to  create  a  thicker  center  tapering  at  ends. 
Proof  on  bun  pans  in  fermentation  cabinet,  usually  40  minutes. 
Just  prior  to  baking,  slash  top  surface  with  a  sharp  blade. 
Bake  at  200°  to  240°C. 

For  Pan  Breads:  PUP  POUND 

Scale  and  round  150g  560g 

Rest  20  min.  30  min. 

Sheeter  width  3  in.  6  in. 

Roll  -  first  setting  9/32  in.  11/32  in. 

second  setting  3/16  in.  7/32  in. 

Curl  by  hand,  starting  at  first  end  out  of  sheeter. 

Elongate  by  applying  gentle  pressure  by  hand  while  rolling  on  table 

or  between  wooden  rolls  of  molder. 
Proof  to  preselected  height  (usually  1  inch)  or  to  time  (30  to  60 
minutes) . 

Bake  at  200-240  °C. 
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Eval uation 

The  major  criteria  for  judging  the  products  in  the  laboratory  were 
handling  properties  of  the  doughs,  and  flavor,  color,  odor  and  volume  of 
the  baked  piece.    In  the  bakeries,  these  factors  plus  the  character  (bold- 
ness) of  the  break  on  top  of  the  marraqueta  were  the  major  criteria.  This 
latter  characteristic  is  produced  by  slashing  the  dough  surface  with  a 
razor  just  prior  to  baking,  thus  permitting  expansion  of  the  bread  at  this 
point.    To  the  baker,  a  bold,  large  break  with  a  smooth  shred  where  the 
dough  has  stretched,  indicated  a  wel  1-devel oped  dough  with  optimum  oven 
expansion.    To  the  consumer,  it  provides  appetite  appeal.    Since  these 
rolls  are  usually  chosen  individually  from  a  basket  at  the  point  of  sale, 
the  character  of  a  wel 1-devel oped  break  is  a  potent  sales  feature. 

LABORATORY  TESTS 

The  technical  considerations  necessary  for  making  bread  type  products 
with  wheat-based  composite  flours  must  start  with  the  concept  that  wheat 
is  unique  among  cereals,  in  that  two  of  its  proteins,  glutenin  and  gliadin, 
develop  a  filmy  matrix  when  water  is  added  to  it  and  a  dough  is  mixed.    It  is 
this  film,  called  gluten,  which  holds  gas  developed  by  the  yeast  during 
femientation  and  allows  the  dough  to  rise.    The  strength  of  this  film  depends 
on  many  factors,  including  the  quantity  and  quality  of  these  wheat  proteins. 
When  non-wheat  flours  are  added  to  a  wheat  dough,  they,  at  the  very  least, 
immediately  dilute  the  quantity  of  wheat  protein,  and  thus  weaken  the  total 
gluten  network.    Depending  on  the  non-wheat  flour,  other  adverse  effects  may 
also  occur,  and  further  weaken  the  dough. 

Composite  flour  technology  depends  not  only  on  high  quality  wheat  and 
non-wheat  flours,  but  also  on  a  variety  of  dough  additives  which  can 
strengthen  the  diluted  wheat  gluten  allowing  it  to  carry  the  non-wheat 
flour.    This  section  describes  the  flours  and  other  ingredients  used  in 
bread-making  in  Bolivia  and  also  reports  several  laboratory  tests  with  dough 
improvers  and  the  non-wheat  flours  under  consideration  for  the  composite 
fl  our  bl  ends . 

A.  Ingredients 

All  traditional  bread  ingredients  used  in  these  trials  had  been  processed 
in  Bolivia.  With  the  exception  of  wheat,  which  is  imported,  all  raw  materials 
were  produced  in-country. 

Wheat  Flour 

Most  of  the  wheat  flour  consumed  in  Bolivia  is  milled  in  17  roller-mills 
situated  throughout  the  country.    Wheat  is  imported  and  is  typically  repre- 
sented by  U.S.  Hard  No.  2.    At  the  beginning  of  this  project,  the  legal 
extraction  rate  for  flour  was  72%.    In  1979,  a  new  government  changed  the 
legal  maximum  to  76%  extraction.    Flour  is  sold  in  100  pound  cloth  bags. 
One  sack  is  a  quintal  which  weighs  45.359  Kg.,  usually  rounded  to  46  Kg 
for  calculating  bakers  percentages.    Proximate  analysis  of  several  flours 
used  in  this  project  were  as  follows: 


APPENDIX  B-18 


9 


Fl  our 


Moi  sture 

% 


Protein* 

% 


Ash* 
% 


A 
B 
C 
D 
E 
F 


13.0 
14.0 
13.4 
12.6 
13.2 
11.9 


11.4 
9.5 
11.7 
14.5 
11.2 
11.3 


0.57 
0.38 
0.72 
0.79 
0.54 
0.60 


*as  is,  moisture  basis.    Protein  =  N  X  5.7. 

These  flours  were  unbleached  and  did  not  contain  maturing  agents,  vitamins, 
minerals  or  enzymes. 


Table  salt  is  available  in  Bolivia  in  sealed  plastic  bags  in  quantities 
from  100  g  to  1  kilogram.    It  is  coarse  by  comparison  with  U.S.  products.  A 
limited  quantity  is  iodized.    In  the  rural  areas  of  the  alti piano  and  desert 
regions,  salt  is  available  in  chunks  or  pieces  as  it  is  dug  from  the  earth. 
People  grind  it  between  stones  as  needed  for  bakery  and  domestic  uses. 


Sugar  is  commonly  packaged  in  sealed  plastic  or  cotton  bags  in  sizes  from 
100  g  to  100  lbs.    It  is  off-white  in  color  and  coarse  compared  to  the  U.S. 
product.    Bakers  generally  use  the  small  packets  adding  1  to  4%  to  marraqueta 
doughs  depending  on  the  yeast  level  and  femientation  time.    They  add  larger 
quantities  to  specialty  bread  doughs  (pan  surtidos,  pan  especial)  along  with 
fat  for  a  richer,  slightly  sweet  product. 

It  is  interesting  to  note  that  Bolivians  do  not  consume  highly  sweetened 
baked  goods  as  we  do  in  the  U.S.    Their  preference  for  less  sweet  products  was 
demonstrated  when  a  U.S.  cookie  test  v/as  used  in  laboratory  testing  (AACC 
Method  10-50D).    It  became  necessary  to  reduce  the  sugar  level  from  58?o  of 
the  flour  to  34%  to  produce  a  product  with  the  level  of  sugar  and  sweetness 
in  the  Bolivian  commercial  products. 


Baker's  yeast  is  produced  in  one  plant,  Industrias  Venado,  S.A.,  situated 
in  La  Paz.    Under  a  franchise  with  Fleishmann  Co.,  U.S.A.,  they  produce 
compressed  yeast  in  one-pound  cakes  and  active  dry  yeast  (ADY)  packaged  in 
170  g  quantities  in  foil  packets  and  in  larger  quantities  in  rigid  bulk 
containers.    The  compressed  yeast  is  distributed  in  La  Paz  and  surrounding 
areas  and  in  3  cities  within  30  minutes  by  air  from  La  Paz.    All  other 
locations,  including  Santa  Cruz,  the  second  largest  city,  use  active  dry 
yeast.    Some  La  Paz  bakers  also  use  ADY  by  choice. 


Salt 


Sugar 


Yeast 


APPENDIX  B-18 


10 


B.    Dough  Improvers 

General 

Worldwide  studies  on  composite  flours  for  yeast-leavened  breads 
have  consistently  recommended  adding  various  dough  strengthening  agents  to 
counteract  adverse  effects  contributed  by  non-wheat  flours.  Compounds, 
most  often  recommended,  include  oxidizing    agents  such  as  potassium 
bromate,  potassium  iodate,  and  ascorbic  acid.    These  can  be  added  at  the 
flour  mill.    Animal  or  vegetable  fats  and  oils,  added  by  the  baker,  have 
also  been  shown  to  contribute  dough  improver  effects.    These  materials 
have  been  in  common  use  for  years  as  improvers  for  100%  wheat  breads, 
as  well  for  composite  flour  breads. 

A  more  recent  development  that  provided  a  powerful  thrust  to 
composite  flour  technology  was  the  demonstration  that  a  variety  of 
materials  of  the  surfactant-type  can  impart  significant  strength  to 
wheat  flour  doughs  to  maximize  their  capacity  to  carry  non-wheat 
flours.    Several  have  been  shown  to  contribute  improved  dough  handling 
properties  as  well  as  improved  bread  characteristics  in  products  con- 
taining a  wide  range  of  non-wheat  flours.    Some  of  these  compounds 
also  improve  shelf  life  of  the  baked  product  through  their  ability 
to  retard  crumb  staling.    Several  are  powders  which  can  be  added  by 
the  miller  producing  the  composite  blend.    All  can  be  added  by  the  baker 
at  dough  mixing. 

The  project  reported  here  was  an  extention  of  previous  investiga- 
tions that  had  demonstrated  the  feasibility  of  adding  up  to  12%  soy 
flour  to  wheat  flour  and  minimizing  or  eliminating  any  adverse  effect 
by  the  addition  of  the  dough  improver,  sodium  stearoyl -2-1 actyl ate 
(SSL).    During  the  course  of  this  project,  a  variety  of  oxidizing 
agents  and  surfactant-type  dough  conditioners  were  evaluated  under 
Bolivian  conditions. 

Bolivian  Experience 

In  the  past,  Bolivian  bakers  have  not  had  ready  access  to  oxidizing 
agents  or  surfactant-type  dough  conditioners.    That  is  changing.  Since 
1979,  a  line  of  four  products  has  become  available  through  the  company 
that  produces  yeast  (Industrias  Venado,  S.A. ).    These  would  appear  to  have 
been  the  first  such  products  advertised  in  the  public  press  in  Bolivia  for 
improving  breads.    They  are  produced  in  Brazil  and  include  the  following, 
with  descriptions  as  given  on  the  labels  and  in  the  advertising: 

PANCEL  -  powder,  gluten  improver,  vitamins; 

PANZINE  -  powder,  enzymatic  regulator,  di astatic  activity; 

LACTOPAN  -  oil,  powerful  emulsifier, 

ANTIMOHO  -  powder,  antimold  agent. 

The  recommended  use  level  at  the  prices  prevailing  in  1979  would  add  approxi- 
mately 6%  to  the  cost  of  a  quintal  of  flour  if  all  were  used  in  combination. 
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While  dough  improvers  were  not  in  common  use  in  Bolivia  when  our  project 
began,  many  Bolivian  bakers  have  known  of  the  usefulness  of  potassium  bromate 
and  ascorbic  acid.    Some  have  suggested  the  use  of  bromate  in  specialty 
doughs  which  are  usually  sweeter  and  richer  than  marraquetas.    These  doughs 
are  developed  on  a  dough  brake  (sobadora)  after  a  short  fermentation  time 
of  one  to  two  hours.    Some  bakers  felt  such  doughs  benefited  from  the  bromate, 
others  felt  if  they  contained  bromate  they  needed  the  additional  development 
contributed  by  the  dough  brake.    One  of  our  tasks  was  to  determine  if  com- 
posite flour  doughs  containing  bromate  needed  additional  development  beyond 
that  normal  to  marraqueta  production. 

Cost 

In  the  initial  stages  of  the  project,  potassium  bromate  became  the  key 
dough  improver  necessary  to  strengthen  doughs  carrying  5  to  10%  non-wheat 
flours.    It  was  the  dough  conditioner  of  choice  because  it  was  the  least 
expensive,  adding  only  0.1%  to  the  cost  of  a  quintal  of  flour.    Ascorbic  acid 
was  2  to  4  times  more  costly  due  to  a  higher  usage  level  and  a  higher 
material  cost.    The  surfactant-type  dough  conditioners  were  considerably 
more  expensive  at  the  effective  use  level  adding  2  to  3%  to  the  flour  cost. 

Safety 

As  the  project  developed  with  potassium  bromate,  some  concern  was 
expressed  as  to  it's  safety  for  humans.    Copies  of  reports  on  toxicity 
studies  conducted  in  England  were  made  available  in  English  with  Spanish 
translations  of  summaries.    Additional  references  to  FAO  Codex  standards 
were  supplied  along  with  observations  on  the  long  history  of  use  of  bromate 
in  the  United  States  and  other  countries  with  no  adverse  effects  demon- 
strated in  human  health.    These  studies  failed  to  convince  the  decision 
makers  in  Bolivia  as  to  it's  safety  at  the  levels  we  would  be  using 
(20-40  ppm)  in  the  flour.    They  eventually  opted  for  ascorbic  acid  at 
100  to  150  ppm  added  at  the  flour  mill,  with  the  surfactant-type  dough 
conditioners  to  be  the  choice  of  the  baker. 

Function 

Dough  oxidizing  agents,  potassium  bromate  and  ascorbic  acid,  proved 
effective  in  counteracting  most  of  the  dilution  effects  of  up  to  10% 
non-wheat  flour  in  laboratory  tests.    However,  initial  bakery  trials 
showed  they  did  not  overcome  all  the  handling  shock  associated  with 
commercial  systems,  even  the  labor  intensive  systems  predominant  in  Bolivia. 
Individual  dough  pieces  are  often  handled  2  to  3  times  between  make-up  and 
baking.    Typically,  hand  or  machine  molded  doughs  are  proofed  on  cloth- 
covered  wooden  boards,  then  transferred  to  an  oven  peel,  slashed  with  a 
razor  blade  to  provide  the  typical  french  bread  cut,  then  slid  into  an  oven. 
Handling  is  rapid  and  not  gentle.    The  baker  tends  to  push  his/her  fingers 
firmly  into  the  dough  while  slashing  the  top  with  the  other  hand.    When  the 
doughs  are  slid  from  the  peel  onto  the  hearth  of  the  oven,  the  movement  is 
sudden,  to  aid  transfer,  and  many  doughs  collapse  noticeably.  This 
phenomenon  was  similar  to  that  exhibited  by  shocked  doughs  on  conveyor  belts 
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in  highly  mechanized  systems.    Dough  conditioners  which  impart  strength 
for  the  mechanized  systems  also  proved  helpful  in  the  hand-operated  bakery, 
providing  tolerance  against  abuse  and  increasing  volume  potential. 

Dough  improvers  known  to  complex  with  proteins  during  dough  mixing, 
yield  their  maximum  effect  in  wel  1-devel oped  doughs.    In  Bolivia  this 
concept  is  important  because  many  bakeries  have  slow  mixers  which  do  not 
develop  gluten  strength  to  the  optimum  for  maximum  performance.  Some 
doughs  have  additional  development  by  hand  kneading  or  by  several  passes 
through  the  dough  brake,  usually  after  fermentation.    In  general,  marraqueta 
doughs  do  not  receive  additional  development  beyond  that  imparted  by  the 
slow  mixer. 


To  demonstrate  the  effect  of  dough  development  on  dough  conditioner 
function,  laboratory  tests  were  conducted  using  a  composite  flour  containing 
optimum  potassium  bromate,  with  and  without  the  dough  conditioner,  SSL. 
Doughs  were  mixed  at  medium  speed  in  a  Hobart  A200  equipped  with  a  dough 
hook.    Initial  quantity  of  dough  was  based  on  2000g  of  flour  in  a  lean 
marraqueta  formula;  1130g  of  dough  was  removed  at  2,  4,  and  8  minutes  mix 
time  to  provide  undermixed,  slightly  undermixed,  and  optimum  mixed  doughs. 
(Ovenmixing  is  not  a  problem  in  Bolivia).    Results  were  as  follows: 

Composite  Flour:    5%  defatted  soy  flour,  5%  rice  flour,  90%  wheat  flour 


Mix  time 
(minutes) 


Loaf  Vol ume  (cc) 
30  ppm  bromate  30  ppm  bromate 

0.3%  SSL 


pound 


pup 


pound 


pup 


2  minutes 
4  minutes 
8  minutes 


1700 
1700 
1750 


405 
405 
470 


2050 
2550 
2620 


470 
585 
675 


Loaf  volume  response  to  potassium  bromate  was  somewhat  improved  with 
dough  development,  while  that  to  SSL  was  markedly  improved.  Without 
dough  development  (2  min.  mix)  the  SSL  improved  volumes  over  that  with 
bromate  alone,  demonstrating  a  significant  effectiveness  in  minimally 
devel oped  doughs. 


SSL  Levels 


The  effectiveness  of  surfactant-type  dough  conditioners  in  successful 
application  of  composite  flour  technology  is  wel  1 -documented  worldwide.  A 
major  factor  limiting  applications  in  developing  countries  is  its  cost 
which  can  add  2  to  5%  to  the  price  of  a  sack  of  flour.    This  increase 
becomes  more  significant  to  the  baker  of  price-controlled  products  where  the 
additional  cost  cannot  be  passed  on  to  the  consumer. 


APPENDIX  B-18 


13 


Initial  experimentation  and  testing  of  composite  flours  in  Bolivia 
assessed  dough  conditioner  response  at  the  0.5%  level,  prevelant  in  U.S. 
commercial  applications  and  in  P.L.  480  soy-fortif ied  flour.    In  laboratory 
tests  in  La  Paz  at  12,000  ft.  elevation  above  sea  level  ,  composite  flour 
marraquetas  with  0.5%  SSL  had  such  high  volumes  that  they  were  not  accep- 
table to  the  consumer.    Subsequent  studies  indicated  a  level  between  0.2 
and  0.3%  was  sufficient  with  10%  non-wheat  flours.    Below  0.2%,  bread 
improvements  were  marginal  .    Final  recommendations  suggested  at  least 
0.2%  SSL  as  the  most  cost  effective  level  of  addition.    This  could  be 
added  at  the  mill  with  current  feeder  technology  or  could  be  added  by  the 
baker  at  dough  mixing. 

Crumb  Problem 

A  typical  defect  exhibited  in  pan  breads  in  the  alti piano  area  of 
Bolivia  is  a  weak  or  torn  crumb  area  of  1  to  2  cm  below  the  top  crust  and 
parallel  to  it.    It  is  similar  to  crust  separation  which  occurs  when  excess 
vacuum  is  used  to  depan  bread  in  highly  mechanized  U.S.  systems.    It  occurs 
during  cooling  when  the  fragile  crumb  contracts  pulling  away  from  the  more 
rigid  crust.    It  is  a  more  common  fault  in  the  high  altitude  regions  than 
in  the  tropical  lowlands.    Doughs  expand  more  during  baking  at  12-13,000 
ft.  due  to  the  low  atmospheric  pressure  and  reach  a  lower  internal  tempera- 
ture (87°  to  88°  C)  limiting  heat  setting  of  the  protein-starch  structure. 
Both  factors  contribute  to  a  more  delicate  crumb  with  less  cohesive  strength, 
thus  vulnerable  to  tearing  during  the  rapid  cooling  contraction  in  the  high, 
dry  cl imate. 

Experiments  with  composite  flours  and  dough  conditioners  indicated  that 
both  the  non-wheat  flours  and  the  dough  conditioners  markedly  improved  this 
problem,  essentially  eliminating  it.    Dough  oxidizing  agents  and  surfactants 
presumably  acted  by  strengthening  the  crumb  structure  through  their  inter- 
action with  proteins.    (Such  effects  have  been  documented  in  world  literature 
in  scientific  studies  on  dough  improving  agents.)    When  the  non-wheat  flours 
were  present  without  the  dough  conditioners,  they  also  eliminated  the  torn 
crumb  structure.    The  reasons  were  not  apparent  except  that,  without  the 
improvers,  the  non-wheat  flours  diminished  loaf  volume.    Perhaps  the  more 
compact  crumb  was  less  vulnerable  to  tearing. 

C.    Non-wheat  Flours 

Soy  Flour 

At  the  beginning  of  this  project,  food  grade  soy  flour  was  not  commer- 
cially available  in  Bolivia.    A  major  goal  was  to  encourage  the  establishment 
of  processing  facilities  that  would  provide  defatted  soy  flour  for  composite 
flours  and  for  other  food  needs.    Another  AID-supported  project  in  Cochabamba 
was  developing  marketing  aspects  for  whole  soy  beans.    Both  projects  developed 
a  keen  awareness  of  soy  potential  in  the  processors  and  in  the  consumers  alike. 

Soy  flours  for  test  baking  were  prepared  in  the  DGNT  laboratory 
from  defatted  soybean  meal  provided  by  SAO  (Sociedad  Aceitera  del  Oriente), 
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a  soy  oil  processor  in  Santa  Cruz,  Bolivia.    Flours  were  prepared 
by  a  laboratory  method  developed  during  the  technical  assistance  visit  of 
Dr.  Walter  Wolf  of  NRRC,  a  sister  laboratory  of  WRRC,  located  in  Peoria, 
Illinois.    After  autoclaving  and  roll ermil  1  ing ,  the  flour  that  passed  through 
a  100  mesh  sieve  (including  coarser  fractions  remilled)  was  used  for  baking. 
(See  Section  E  of  main  report  for  methods  and  non-baking  aspects  of  the 
soy  flour  situation  in  Bolivia). 

During  a  period  of  2  years  (1979-1980)  three  soy  flours  were  produced 
in  the  laboratory  for  test  baking.    Their  proximate  compositions  were: 


a         a  a  a 


Moisture 

Protein 

Ash 

Fiber 

PDI 

I 

March  79 

11.25 

52.8 

7.42 

4.20 

6 

II 

May  79 

9.17 

52.8 

8.03 

2.07 

42 

III 

March  80 

11.28 

56.3 

6.85 

2.00 

^  as  is  moisture  basis.    Protein  =  N  X  6.25. 


Laboratory  trials  compared  baking  results  of  composite  flours  containing 
rice,  quinoa  or  soy.    These  indicated  that  lower  levels  of  soy  flour  could 
be  tolerated  in  a  blend  to  yield  bread  quality  equivalent  to  100%  wheat  flour 
bread  baked  without  a  dough  conditioner 


Blend  Potassium  Loaf  Volume  (cc.) 


Bromate  Pound  Pup 


100%  wheat                         None  2040  485 

5%  Soy  20  ppm  1840  500 

10%  Rice  20  ppm  1962  492 

10%  Quinoa  20  ppm  2025  495 


Subsequent  trials  indicated  that  30-40  ppm  potassium  bromate  or  100-150 
ppm  ascorbic  acid  was  necessary  for  5  to  6%  soy  flour  when  it  was  the  only 
non-wheat  flour  in  the  blend. 

Baking  tests  also  compared  the  DGNT  produced  soy  flour  with  3  commercial 
U.S.  defatted  soy  flours  representing  a  range  of  toasting  treatments  as 
indicated  by  Protein  Di spersibil ity  Index  (PDI). 
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Soy  at  6%  of  blend 

PDI 

Pup  1  oaf 

Wheat  flour 

Pup  1  oaf 

with  40  ppm  bromate 

volume  (cc.) 

volume  (cc.) 

DGNT 

42 

515 

no  bromate 

460 

USA  light  toast 

70-79 

530 

20  ppm 

510 

medium  toast 

35-45 

530 

40  ppm 

670 

full  toast 

9-20 

525 

The  loaf  volume  results  were  essentially  similar  for  all  soy  flours  and 
indicated  a  positive  response  to  potassium  bromate  at  the  40  ppm  level. 
The  wheat  flour,  also  positive  to  bromate,  was  the  weakest  and  lowest 
protein  flour  used  in  this  project  (Sample  B,  page  9).    Additional  tests 
with  stronger  wheat  flours  and  Bolivian  soy  flours  in  combination  with  rice 
or  quinoa  indicated  the  need  for  SSL  or  another  surfactant  type  dough 
strengthener  with  the  oxidizing  agent.    This  observation  followed  with  all 
combinations  or  single  non-wheat  flour  additions  at  the  10%  level  or  greater. 

Because  the  hulls  are  not  removed  in  the  initial  seed  crushing  process, 
the  Bolivian  soys  tended  to  have  a  darker  color  than  the  U.S.  products. 
The  bread  crumb  was  somewhat  darker.    However,  no  off  flavors  were  detected 
in  the  flours  or  breads  made  from  the  Bolivian  soy  flours. 

Rice  Flour 

Rice  flour  is  not  a  commercial  product  in  Bolivia  and  was  produced 
especially  for  this  project.    Initial  tests  were  made  on  flours  prepared 
in  a  laboratory  roller  mill  (Brabender  Jr.).    Two  commercial  wheat  flour 
mills  were  subsequently  used  to  produce  larger  quantities  of  rice  flour. 
The  first  tests  compared  the  laboratory  product  with  a  commercial  U.S. 
rice  flour  milled  from  California  short-medium  grain  rices. 


Flour  Blend  Pup  Loaf  Volume,  cc  Starch 
 No  Bromate     40  ppm  Bromate       BEPT,  est.  °C. 

10%  Bolivian  rice  flour  470  585  67° 

10%  U.S.  rice  flour  490  600  62° 

100%  wheat  flour  555  725 

The  loaf  volume  differences  between  rices  were  not  significant.  More 
important  was  the  response  to  40  ppm  potassium  bromate  to  yield  volumes 
comparable  to  those  obtained  with  wheat  flour  baked  in  the  same  formula 
without  bromate.    The  large  response  for  wheat  flour  alone  to  bromate  (555 
to  725  cc)  is  typical  of  that  found  for  many  wheat  flours  throughout  the 
worl  d. 
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The  estimated  BEPT  (Birefringent  endpoint  temperature)  of  the  starch 
is  noted  for  the  2  rices  because  this  gel atinization  characteristic  can 
be  important  if  large  quantities  of  rice  flour  are  used  in  composite  flour 
blends.    Research  at  WRRC  has  shown  that  rice  flours  with  low  gel atinization 
temperatures  (BEPT  below  65°  C)  and  low  amylose  values  (below  20%)  give  soft 
texture  to  bread  crumb.    In  the  U.S.,  these  characteristics  are  typically 
represented  by  short  and  medium  grain  rices  which  have  soft,  sticky  character- 
istics when  cooked  as  whole  kernels.    The  U.S.  rice  tested  in  Bolivia  had 
these  characteristics.    These  contrast  with  long  grain  rices  which  yield 
dry,  fluffy  rice  when  cooked  as  kernels.    Flours  from  long  grain  rices 
generally  have  BEPT  temperatures  above  70°C  and  amylose  values  above  20%. 
They  impart  a  sandy  characteristic  to  the  texture  of  baked  products. 

The  Bolivian  rice  flour  used  in  these  experiments  had  a  BEPT  of  67°  C. , 
which  was  intermediate  between  those  commonly  found  in  the  U.S^^  and  an  amylose 
content  of  24%,  similar  to  U.S.,  long  grain  rices.    Other  Bolivian  rices 
examined  had  BEPT's  of  69°C.    In  general,  Bolivian  rices  studied  were  more 
typical  of  long  grain  varieties  in  kernel  length  and  physicochemical  charac- 
teristics.   Two  Bolivian  scientists  noted  a  softer,  more  pleasing  character 
in  the  crumb  of  breads  containing  the  U.S.  rice  flour. 

Quinoa  Flour 

Chenopodium  quinoa  Willd  is  the  most  common  species  of  quinoa 
(key  no  a)  grown  and  consumed  throughout  the  high  Andean  countries. 
Other  Chenopodi acea  grow  wild  but  this  species  is  cultivated  and 
apparently  has  been  since  ancient  times.    Seeds  have  been  found  in 
the  pre-Inca  ruins  of  Tihuanaco,  a  10,000  year  old  center  of  culture 
located  near  Lake  Titicaca  at  13,000  feet  altitude. 

The  unique  food  aspects  of  quinoa  are  it's  protein  content  (11  - 
14%),  high  lysine  content  (6.5%  of  protein),  and  extremely  small  starch 
granules  (about  1  micron  diameter),  containing  about  20%  amylose  and  a 
BEPT  of  55°  C.    The  harvested  seeds  are  small  (about  2mm).    The  germ 
or  embryo  is  located  in  an  equatorial  groove  surrounding  approximately 
3/4  of  the  seed.    A  large  amount  of  the  total  seed  protein  is  located 
in  the  germ.    The  four  pericarp  layers  comprising  the  seed  coat  contain 
significant  levels  of  saponins  which  must  be  washed  out  before  cooking 
to  eliminate  the  bitter  taste.    Traditionally,  washing  may  involve  placing 
a  cloth  bag  of  the  seed  in  a  stream  of  running  water  overnight  or  repeated 
washings  with  agitation  (by  hand  or  machine)  until  the  water  no  longer 
foams,  indicating  the  saponins  are  virtually  eliminated.  (Of 
interest,  the  foamy  residue  is  preferred  over  synthetic  detergents 
for  washing  hair  and  white  clothes.)    Hulls  are  removed  with  the 
foam.    If  agitation  is  severe,  germ  (and  thus  protein)  is  removed 
also.    Some  so-called  sweet  quinoas  need  less  washing  because  they 
contain  no  saponins  or  saponins  that  are  not  bitter.  Scientists 
working  in  the  field  believe  the  sweet  quinoas  contain  saponins  but 
at  a  very  low  level.    People  who  have  been  eating  quinoa  for  centuries 
have  no  common  disorders  which  would  implicate  medically  or  nutri- 
tionally detrimental  factors  contributed  by  quinoa. 
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Baking  tests  with  quinoa  were  concerned  with  it's  functional  effects 
in  wheat-based  composite  flours  and  the  need  for  dough  additives. 


Flour  Blend                             Pup  Loaf  Volumes,  cc 
 No  Bromate  20  ppm  40  ppm 

100%  Wheat  flour  555  72  5 

5%  quinoa  515  660  630 

10%  quinoa  510  585 


While  there  was  a  decrease  in  loaf  volume  of  breads  with  5  and  10% 
quinoa,  this  decrease  could  be  counteracted  with  potassium  bromate  added 
at  20  or  40  ppm  to  produce  breads  similar  to  wheat  bread  without  dough 
additives.    Subsequent  commercial  trials  suggested  10%  non-wheat  flour 
blends  should  have  surfactant-type  dough  conditioners  in  addition  to  the 
oxidizing  agent. 

Quinoa  flours  did  not  seem  to  present  any  unusual  problems  in  composite 
flour  breads  beyond  that  expected  by  the  dilution  effect.    Dough  absorption 
adjustments  were  minor  or  non-existant  for  quinoa  additions.    The  flour 
was  whiter  than  wheat  flour  but  had  a  grey  cast  (compared  to  yellow  in 
wheat  flour).    At  the  10%  level  of  addition  the  bread  crumb  was  whiter 
with  slight  grey  overtone.    In  final  bakery  trials,  8%  quinoa  was  used  in 
composite  flour  blends  for  the  tests  in  the  Alti piano. 
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COMMERCIAL  BAKERY  TRIALS 

A.    Initial  Tests,  May  1979 

The  first  bakery  trials,  after  initial  testing  in  the  DGNT  laboratory, 
were  held  in  mechanized  bakeries  in  a  suburb  of  La  Paz  and  in  Santa  Cruz, 
comparing  composite  flour  performance  at  two  altitudes  (12,000  feet  and  1350 
feet)  and  in  two  climates  (early  winter  and  tropical). 

In  La  Paz,  composite  flour  blends  contained  soy  or  soy  plus  rice  or 
quinoa.    In  Santa  Cruz,  soy  and  rice  were  tested  separately  and  in  combi- 
nation.   Quinoa  was  omitted  because  it  is  not  a  traditional  cereal  in  the 
tropical  regions.    Corn  flour  had  not  yet  been  considered  for  the  project. 
Blend  preparations  are  given  in  Table  I. 

La  Paz  Highl ights 

These  trials  confirmed  laboratory  tests  on  the  usefulness  of  20-30  ppm 
of  potassium  bromate  in  conjunction  with  0.3%  SSL  for  production  of 
marraquetas  and  french  breads  from  composite  flours  containing  5  to  15% 
non-wheat  flours.    The  addition  of  5%  soy  flour  enhanced  crust  color  such 
that  the  baker  associated  it  favorably  with  the  rich  golden  brown  color  of 
breads  containing  fat.    See  Table  II  for  details  of  the  commercial  trials. 

Santa  Cruz  Highlights 

The  results  (Table  III)  paralleled  those  in  La  Paz  with  one  exception. 
This  was  the  first  commercial  trial  testing  a  blend  without  surfactant 
type  dough  conditioners.    Blend  #3  (Table  I)  contained  30  ppm  potassium 
bromate  in  a  10%  non-wheat  composite  flour  (5%  soy  and  5%  rice).  Marraqueta 
volumes  were  only  slightly  less  for  this  blend  than  for  the  baker's  100% 
wheat  flour  daily  production.    Of  more  concern  to  the  12  bakers  in  attendance 
was  the  lack  of  boldness  in  the  break  and  shred  at  the  cut  surface.  The 
same  blend  with  0.3%  SSL  (Blend  #4)  and  all  the  other  blends  tested  had 
very  high  volumes  and  bold,  appetizing  breaks.    They  crackled  in  the 
hand  when  gentle  pressure  was  applied  to  the  cooled  roll. 

These  bakers  suggested  additional  dough  development  by  hand  kneading  or 
by  a  dough  brake  (sobadora).    Laboratory  testing  supported  this  observation 
that  oxidizing  agents  and  surfactant  dough  improvers  give  maximum  effective- 
ness in  wel  1 -devel  oped  doughs.    Later  commercial  trials  showed  that  5  to  8% 
of  a  non-wheat  flour  could  be  carried  by  the  wheat  flour  with  dough  strength- 
ening provided  only  by  an  oxidizing  agent  in  wel 1 -devel oped  doughs.    When  10% 
or  more  non-wheat  flour  was  present,  quality  was  marginal  unless  a  surfactant 
type  dough  conditioner  was  used  to  supplement  the  oxidizing  agent. 

Compari  son 

Major  differences  in  bread  production  and  quality  criteria  in  the  two 
locations  related  to  climate  as  well  as  altitude  e.g.,  dry  and  cold  in  La  Paz 
hot  and  humid  in  Santa  Cruz.    La  Paz  bakers  use  higher  dough  absorptions  (up 
to  75%  in  some  locations)  to  counteract  drying  effect  of  atmosphere  during 
mixing  and  baking.    Some  Santa  Cruz  bakers  were  observed  using  as  little  as 
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50%  dough  absorption.    Baked  rolls  showed  the  influence  of  altitude.  With 
essentially  similar  doughs  into  the  oven.  La  Paz  doughs  expanded  more,  giving 
higher  volumes  especially  when  dough  strengtheners  were  used.    The  Santa  Cruz 
products,  while  of  good  volume,  had  a  relatively  more  compact  grain  which 
they  preferred  in  that  region. 
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TAELE  I.    Preparation  of  Blends  for  Corifiiercial  Trials  in  r.a>  197S 

Blends  of  non-wheat  flours  and  dou(,h  additives  were  prepareo  at  LGM  laLorator>  for  use  in 
1/2  quintal  (23  Kg)  of  flour  on  the  replacenient  basis.    Ihey  were  transporteo  b>  the  tean, 
to  the  baker^';  used  with  the  baker's  wheat  flour  and  other  ingredients. 


La  Paz 


(1)    101  rice,  20  ppn,  KBrG3,  0.3"^  SSL 


(2)    S%  so>,  30  ppfi,  KBr03,  0.31  SSL 


2.3  Kg.  rice 
69  g  SSL 

.92  g  Brorr.olux 

1.15  KG  soy 
69  g  SSL 
1.38  g     &ron,ol  ux 


(3)  51  soy,  10%  rice,  20  ppn.  KBrG3,  0.31  SSL        1.15  Kg  soy  plus  tleno  (1)  atove. 

(4)  51  so^-,  51  quinoa,  3C  ppn,  KEr03,  0.31  SSL       1.15  Kg  quinoa  |.lus  tlenc  (2)  above 
Santo  Cruz 


(1)    51  soy,  30  ppn,  Kbr03,  0.31  SSL 

and 

(^) 

(3)    51  so^,  51  rice,  30  pprri  KBrG3 


(4)  51  soy,  51  rice,  30  ppn,  KEr03,  0.31  SSL 

(5)  101  rice,  20  ppn;  KErC^,  0.31  SSL 

Description  of  Ingredients 

Rice  Flour  -  7.71  Protein 
67°C  BEPT 

Soy  Flour    -  52.81  Protein 
42  NSI 

Quinoa  Flour     11.31  Protein 


1.15  Kg  soy 

69  g  SSL 
1.38  g  Bomolux 

1.15  Kg  rice 

1.3&  g  Eron.olux 

1.15  Kg    S03',  packeo  separately 

same  as  (3)  with  69  g  SSL  blenceo 
with  rice  and  Bron,olux 

2.3  Kg  rice 
69  g  SSL 

.92  Bron.olux 


h,illed  from  brokens  in  conjriercial  wheat  nnll 


Toasted  and  milled  in  DGKT  LaL oratory  fron: 
conjiiercial  flakes 

Variety  Real,  1979  harvest  washed,  orieo  anc 
and  n.illed  in  DGr,T  Laboratory 


KErG3  -  Bromolux  containing  501  KEr03  Fror,  Pennwalt  Co.  in  U.S.A. 
SSL      -    Emplex  fron,  C.  J.  Patterson  Co.  in  U.S.A. 


t.heat  Flours  - 
La  Paz  A 
C 

Santa  Cruz  D 


11.41  Protein  C.571  Ash 
11.71  Protein  0.721  Ash 
14.51  Protein     0.791  Ash 


APPENDIX  B-18 


21 


TAELE  II.    La  Paz  Trials 

La  Paz  -  Ka>  23-24.  1979 

The  baker>  was  a  ver>  large  rooir,  with  two  kerosene-fired  brick  hearth  ovens  built  into  one 
long  wall;  one  SIA^.-^jTIL  [r.ixer  (2  quintales  capacity);  two  woocen  aough  troughs;  work 
tables;  proof  boards;  bur  pans,  pan  racks.    Roon,  ter.perature  -  56-63°F  (14-17°C).  Relative 
hun.icit>  -  27-47%.    l^ater  supply  was  outsiae  and  was  heatec  to  9C°F  over  an  outsice  fire- 
place. 

Blencs  tested: 

(1)  lb%  rice,  2C  ppn,  KBrGo,  0.3%  SSL 

(2)  5%  soy,  30  pprr,  KBrCo,  0.3%  SSL 

(3)  £%  soy,  10%  rice,  20  pprr:  KBrCo,  0.3%  SSL 

(4)  5%  so>,  5%  quinoa,  30  ppn;  KBrC^,  0.3%  SSL 

Forn.ul a  (as  used  in  LCM  laboratory). 


Cori.posite  Flour  100% 
Sugar  4% 
Salt  1.5% 
Vfcdst  2% 

(con. pressed) 
kater,  estin.atea  65-67% 


Proceoure 

Nix:    40-45  n.inutes  in  SIA^-UTIL. 

Ferrr.ent:    2  to  2  1/2  hours  (after  r.ixing  con.pleted)  in  woooen  troughs, 
coughs  coverec  with  cotton  cloths. 
Dough  ten.p,  approx.  75°F;  roon,  ten. p.  56-63°F. 

Scale  ana  hold:    By  hano  onto  cloth-covereo  woooen  slabs  -  about  30  n.inutes. 

Scaling  weight  80-150-280  g  pieces  forn.eo  into  n.arraquetas  anc  pan  trance. 

Proof:       30-60  rr.inutes  on  woooen  slabs  stackeo  on  each  other;  thus  low  air  circulation 
niinin.ized  drying  of  surfaces. 

Bake:        Proofeo  cough  pieces  transferred  to  bun  pans,  bctton,  side  up,  tops  slasheo,  anc 
bakec  about  30  n.inutes. 
Oven  temp.  1st  oay  200°C 
2no  oay  275°C 

Results:    All  breaos  rose  well  in  proof  ana  in  the  oven.    They  were  well  accepteo  by  the  owner 
and  the  baker  who  helpea.    No  off-flavors  were  cetecteo.    The  breads  containing  so^  flour  hao 
rich,  brown  crusts  that  the  baker  con, pared  favorably  to  fat-containing  breaos. 


The  breaos  were  distributed  throughout  the  office  of  DGNT  for  testing  at  hon,e.    No  negative 
comnents  were  received.    Significant  corrjiients  fron,  two  Indian  maids  (eniplo^eo  in  L.S.  personnel 
househclos)  suggested  preference  for  these  breads  over  those  they  buy  in  the  stores. 
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TABLE  III.    Santa  Cruz  Trials 

Santa  Cruz  -  Ka>  29-30,  197S 

The  bakery  was  one  large  rooni  with  two  wood-fired  n.etallic  hearth  ovens,  one  at  each  end. 
The  wooa-burning  occurred  in  a  separate  chan.ber  adjacent  to  the  oven.    A  chan.ber  along  the 
other  side  of  the  oven  servea  as  a  proofing  area.    The  main  roorii  held  one  long  dough  trough, 
work  tables,  a  SIA^,-UTIL  n.ixer,  sobadora,  bun  divioer,  dough  molder  for  fnarraquetas ,  balance, 
wooden  proof  boards,    k'ater  supply  was  outsioe  and  water  heated  outside.    Roon,  ten^perature 
approx.  74°F  (23.5°C)  -roorr;  relative  hurnidity  approx.  46%. 


Blends  tested; 


(1)  b%  soy,  30  ppn,  KBrG3,  C.3%  SSL. 

(2)  san.e  as  one  -  reduced  sugar  - 

(3)  b%  soy,  b%  rice,  3C  pprr,  KBrC3. 

(4)  sanie  as  (3)  plus  0.3%  SSL. 

(5)  10%  rice,  20  ppn.  KBr03,  0.3%  SSL. 

Forniula :    First  bake  -  DGNT  forrr.ula. 

Adcitional  bakes  -  Santa  Cruz  bakers  formula  (recuceo  sugar  and  water) 


DGM 


S.C.  Bakers 


Sugar  4% 
Veast  .52 
Salt  1.5 

Water,  estimated  65-67% 


.87 
.52 
1.5 

63-65% 


Flour:    1st  cay  -  NEVADA  -  Compania  holinera,  Rio  Granoe,  Ltc. 
2no  -  PRINCESA  SI^5A    -  No  analytical  oata  available. 


Proceaure 


^  ix: 
Fem.ent 

Scale : 
hole : 
Proof: 
Bake: 


Oven  Tenip: 


25-35  minutes  in  SIA^-LTIL. 

2-4  hours  in  woooen  trough  uncovered. 

Punch  oown  after  2  hours. 

3000  g  to  bun  oivider,  30  pieces/100  g. 

Dough  molder  for  shaping  marraquetas. 

35-40  n.inutes  at  30°C  on  wooden  slabs  with  cloth  dividers. 
Transfer  12  dough  pieces  to  long  peel,  botton,  side  up, 
cut,  and  place  directly  on  hearth.    Oven  holds  yield  of 
1/2  quintal. 

1st  cay  175-195°C 
2nc  oay  210-220°C 


Note:  No  water  was  added  to  oven,  but  a  significant  amount  accun.ulateo  curing  the  first  bake, 
creating  a  stean,  atmosphere.    This  resulteo  in  niore  even,  rich  brown  color  in  subsequent  bakes. 

Results: 


Those  batches  containing  SSL  all  rose  higher  in  the  oven  than  the  bakers  100%  wheat  flour 
control.    Without  SSL  (broTi.ate  only)  the  volume  was  good,  only  slightly  lower  than  control . 
The  breaks  were  not  as  bold  as  control  or  SSL  blends.    However,  they  were  acceptable  and  con- 
sioerec  saleable.    The  bakers  suggesteo  adcitional  developn.ent  n,ight  be  neeoea  with  broniate, 
cori,menting  they  use  a  sobadora  for  sweet  doughs  (pan  dulce)  which  often  contain  broriiate. 
The  question  ren.ains  whether  they  would  want  to  expend  the  additional  labor  on  the 
n.arraquetas,  a  price  controllea  itern.    Up  to  12  local  Santa  Cruz  bakers  participated  in  these 
baking  trials,  showing  interest  in  the  coniposite  flours  and  helping  in  all  phases  of  the 
bread-n.aking  process.    They  approved  the  results  and  noted  no  off-flavors  in  the  breaos. 
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B.  Final  Commercial  Bakery  Trials,  November  1980. 

In  September  1980,  composite  flours  for  bakery  and  pasta  trials  were 
produced  in  a  demonstration  at  the  La  Inglesa  Mill  (see  Section  L  of  Main 
Report).    Several  sacks  of  the  appropriate  blends  for  baking  were  shipped  to  the 
three  demonstration  cities  as  follows: 


BLEND 


LA  PAZ 


SANTA 
CRUZ 


COCHABAMBA 


8%  Qui  no  a 
5%  Soy 

5%  Soy/ 5%  Corn 


X 
X 
X 


X 
X 


X 
X 


The  principal  objective  of  these  trials  was  to  demonstrate  the  functionality 
of  composite  flours  for  producing  marraquetas  in  mechanized  and  in  artisan 
bakeries.    The  three  locations  chosen  represented  three  different  altitudes  and 
climates  and  a  range  of  baking  conditions.    All  were  large  cities  which  had  active 
bakers'  associations.    The  demonstrations  served  to  introduce  the  composite  flour 
concept  and  its  technology  to  the  several  local  bakers  who  attended  the 
demonstrations  each  day.    Their  presence  and  interest  provided  a  keen  interchange 
of  ideas  with  DGNT  and  WRRC  scientists. 

Prior  to  bakery  trials,  the  blends  were  analysed  for  ascorbic  acid  and  test- 
baked  at  the  DGNT  laboratory.    Proximate  analyses  were  determined  at  WRRC. 


BLEND 


MOISTURE 


PROTEIN^ 
% 


ASH 

% 


AS  IS  BASIS 


ASCORBIC  ACID 
PPM 


BREAD 


100%  wheat  flour 
5%  soy 

5%  soy/ 5%  corn 
8%  quinoa 


11.95 
11.36 
11.33 
11.33 


11.20 
14. 91^ 
13.44 
12.22 


0.60 

i.oyb 

1.05 
0.71 


0 

100 
119 
20 


Excel  1  ent 
Excel  1  ent 
Fai  r 
Poor 


a.  Nitrogen  X  6.25  for  composites;  N  X  5.7  for  100%  wheat  flour. 

b.  These  values  would  indicate  that  soy  flour  addition  was  between  5.7  and  6.0%. 

The  ascorbic  acid  (AA)  determination  indicated  the  required  100  ppm  was 
present  in  the  soy  and  the  corn/ soy  blends  but  only  20  ppm  was  in  the  quinoa 
blend.    Upon  inquiry  we  learned  that  the  quinoa  blend  was  the  first  produced  and 
before  the  ascorbic  acid  feeder  was  operating  properly.    Baking  tests  in  the 
laboratory  confirmed  the  AA  deficiency  and  its  correction  with  80  to  100  ppm 
added  to  the  flour  at  dough  mixing  time.    Laboratory  baking  results  were  excellent 
for  the  5%  soy  blend,  but  only  fair  for  the  5%  corn/5%  soy  blend  which  was 
significantly  improved  with  0.2%  SSL.    To  provide  for  its  inclusion  in  tests, 
packets  of  46  g  of  SSL,  sufficient  for  1/2  quintal  batches  were  prepared  for 
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adding  at  the  mixer  in  the  bakery  trials.    Since  the  quinoa  blend  was  demon- 
strated only  in  La  Paz,  the  necessary  ascorbic  acid  addition  was  blended  with  a 
portion  of  the  composite  flour  in  the  laboratory,  then  mixed  with  the  remainder 
of  the  test  sample  in  the  bakery. 

To  provide  continuity  in  the  daily  production  of  composite  flour  breads,  a 
baker  from  an  artisan  shop  in  La  Paz  was  hired  to  accompany  the  team  members  in 
all  three  cities.    He  was  responsible  for  organizing  the  ingredients,  dough 
make-up,  oven  scheduling  and  baking.    On  the  first  day  in  each  city,  the  team 
conducted  preliminary  baking  tests  without  the  local  bakers  present  to  acquaint 
themselves  with  and  to  determine  optimum  baking  conditions  in  each  situation. 
The  major  adjustment  was  water.    In  general  ,  the  La  Paz  baker,  accustomed  to  a 
dry  climate,  tended  to  use  more  absorption  water  than  the  bakers  in  tropical 
Santa  Cruz.    Absorption  was  decreased  after  initial  trials.    The  blends  varied 
in  absorption  as  follows: 


5%  soy  53  to  70%  water 

5%  corn/ 5%  soy  65  to  76% 

8%  quinoa  60  to  66% 


In  the  tests,  the  formulas  of  the  local  bakers  were  adopted.  The  following 
are  the  ranges  used  for  each  ingredient  in  each  location.  These  percentages  are 
estimated,  since  no  precise  measurements  were  possible  with  the  flour  and  water. 


La  Paz  Santa  Cruz  Cochabamba 


Flour  Blend                                      5  to  25  Kg  5  to  23  Kg  23  Kg 

Yeast                                             0.5  to  2%  0.22  to  0.5%  0.65  to  1.1% 

Fresh  Compressed  Active  Dry  Active  Dry 

Sugar                                             2.0%  2  to  2.2%  0.6  to  6.5% 

Salt                                               0.5  to  1.6%  1.0  to  1.6%  1.1  to  1. 

Water                                             60  to  76%  60  to  76%  53  to  70% 


)% 


As  mentioned  earlier,  all  blends  contained  100  ppm  ascorbic  acid.    The  dough 
conditioner,  SSL,  was  added  at  the  bakery  to  some  of  the  5%  corn/5%  soy  blends. 

With  few  exceptions,  the  baking  results  were  excellent.    The  marraquetas 
were  equal  to  the  locally  produced  rolls  in  respect  to  dough  handling  character- 
istics, bread  volume  and  general  appearance.    The  internal  color  was  always 
darker  with  soy  and  corn  and  slightly  lighter  with  the  quinoa.    The  main  excep- 
tion to  good  quality  was  the  5%  corn/ 5%  soy  blend  when  it  was  baked  without  SSL. 
This  blend  not  only  had  a  10%  dilution  of  the  wheat  flour  with  the  non-wheat 
flours,  but  also  carried  5  to  6%  more  water  due  to  the  extra  absorption  demanded 
by  the  pregel  atinized  corn  flour.    Trials  with  SSL  indicated  that  the  0.2%  level 
was  sufficient  to  overcome  most  of  the  problems. 

From  the  flavor  standpoint,  all  breads  were  acceptable.    Bakers  could  detect 
quinoa  but  did  not  object.    They  could  not  detect  soy  or  corn  flavors.  Some 
noted  preferences  for  more  or  less  sugar  or  salt,  but  no  off-flavors  were  noted. 
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Between  15  to  30  local  bakers  attended  each  demonstration.    Always  included 
was  the  president  of  the  local  Bakers'  Association  in  the  demonstration  city. 
The  National  President  of  the  Bolivian  Bakers'  Association,  Sr.  Severo  Lucana, 
traveled  with  the  team  to  each  city.    At  each  bakery,  he  introduced  the  team  and 
explained  the  demonstration  process.    A  DGNT  scientist  then  explained  the  project 
and  the  details  of  the  day's  work. 


La  Paz  Trial s 


The  first  of  the  final  trials  were  held  in  a  fully  mechanized  bakery  at  the 
Fl ei schmann' s  Baking  School  located  in  Industrias  Venado,  S.A. ,  the  yeast  company 
in  La  Paz  (12,000  feet  elevation).    Trials  followed  in  two  artisan  shops,  one  in 
La  Paz  and  the  other  in  the  altiplano  suburbs  at  13,000  feet  elevation.  The 
locations  and  blends  tested  were: 


Mechani  zed 


Artisan 


8%  quinoa,  92%  wheat 

5%  soy,  95%  wheat 

5%  corn,  5%  soy,  90%  wheat 


X 
X 


Mechanized  Bakery:  The  8%  quinoa  blend  (25  Kg)  was  mixed  40  minutes  in  the 
Siam  Util  ,  fermented  2  hours,  then  10  Kg  portions  of  dough  were  passed  30  to  40 
times  through  a  dough  brake  to  provide  well  developed  doughs.    After  a  30  minute 
rest,  doughs  were  mechanically  divided  and  made  up  into  marraquetas,  then  proofed 
and  baked  on  the  hearth  with  steam  added.    The  baked  product  had  good  volume  and 
col  or. 

The  5%  soy  blend  was  mixed  in  a  Hobart-type  mixer  equipped  with  a 
dough  hook.    The  dough,  based  on  5  kg  of  flour,  was  fermented  2  hours, 
developed  on  the  dough  brake  (20  passes),  rested  and  finished  as  described 
above.    The  breads  had  good  volume  and  crust  color. 

The  visiting  bakers  could  detect  the  quinoa  odor  and  flavor  but  did  not 
object.    Quinoa  is  a  familiar  food  in  this  locality.    They  could  not  detect  the 
soy  flour  in  the  5%  soy  blend,  commenting  it  was  similar  to  their  100%  wheat 
flour  bread.    It  should  be  noted  that  this  lot  of  soy  flour  was  darker  than  lots 
previously  used  and  might  have  contributed  noticeable  color  to  the  product. 
However,  at  this  point  in  time  the  bakers  were  receiving  very  high  extraction 
flour  from  the  mills,  thus  were  becoming  accustomed  to  off-white  crumb,  which 
was  not  unduly  changed  by  the  soy. 

Artisan  Bakery:    Two  artisan  bakeries  served  for  demonstrations  in  the  La  Paz 
area.    In  one  trial,  dough  kneading  of  a  portion  of  the  dough  supplemented 
hand  mixing  of  the  original  ingredients. 
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A.  In  the  first  bakery  within  the  city  of  La  Paz  (12,000  ft  elevation), 
25  Kg  batches  of  two  different  blends  were  tested.    They  were  8%  quinoa  and 
5%  soy  blends,    both  contained  100  ppm  ascorbic  acid  but  no  other  dough 
conditioner  was  added.    Salt  and  sugar  were  dissolved  in  the  dough  water  in 

a  well  made  in  the  flour.    Fresh  yeast  was  crumbled  with  some  of  the  flour 
and  added  with  the  remaining  flour  during  10  minutes  of  hand  mixing.    The  total 
dough  mass  was  well  blended  but  no  kneading  occurred.    Both  doughs  received 
about  3  hours  fermentation,  a  short  rest  period,  hand  scaling  and  molding  of 
marraquetas,  a  short  proof  time  and  baked  on  a  hearth  of  a  kerosene-fired  oven. 
Lack  of  dough  development  was  reflected  in  results  which  gave  rough  crust 
appearance,  some  irregular  shapes  and  cuts.    Otherwise,  volumes  were  similar 
to  the  baker's  100%  wheat  breads. 

B.  In  the  second  artisan  bakery  located  in  the  alti piano  suburbs  at 
13,000  feet  elevation,  the  8%  quinoa  blend  was  repeated  along  with  a  5%  corn/ 
5%  soy  blend.    Both  contained  ascorbic  acid.    A  0.2%  level  of  SSL  was  added 
to  the  corn/ soy  blend  at  dough  mixing.    Both  blends  were  hand  mixed  as 
described  above  for  bakery  A,  then  fermented  about  2  1/2  hours,  scaled,  molded, 
proofed  and  baked  on  a  kerosene-fired  hearth  oven.    Before  scaling,  one  portion 
of  the  corn/ soy  blend  dough  was  hand-kneaded  10  minutes  to  add  dough  develop- 
ment.   This  blend  contained  SSL  and  gave  reasonably  good  volumes  which  were 
markedly  improved  with  the  10  minutes  of  hand-kneading.    The  quinoa  blend  also 
gave  reasonably  good  volumes  which  were  similar  in  appearance  to  the  bakers 
standard  wheat  product. 

This  was  the  first  commercial  test  with  a  blend  containing  the  pregela- 
tinized  corn  flour.    Dough  absorption  determined  by  the  baker  was  6  to  12%  higher 
than  for  the  5%  soy  or  8%  quinoa  blends,  thus  creating  an  additional  demand  on 
the  carrying  capacity  of  the  wheat  flour.    These  doughs  were  softer  and  later 
trials  without  SSL  showed  the  need  for  the  surfactant  type  dough  conditioner. 
While  the  corn/ soy  bread  volumes  and  appearance  were  acceptable  to  these  bakers, 
they  expressed  concern  with  the  heavy  scaling  weight  of  dough  necessary  to  compen 
sate  for  the  water  loss  during  baking  and  cooling.    Generally,  the  bakers  in 
La  Paz  and  other  high  altitude  cities  add  considerably  more  water  during  dough 
mixing  to  counteract  the  high  evaporation  losses  occurring  at  every  stage  of  the 
process.    One  baker  estimated  that  a  marraqueta  scaled  to  provide  75  g  baked 
bread  would  lose  approximately  20  g  water  in  the  oven,  5  grams  during  cooling 
and  8  grams  during  selling.    The  legal  minimum  baked  weight  for  this  price  con- 
trolled bread  does  not  have  a  moisture  requirement. 

Santa  Cruz  Trials 

The  artisan  and  the  mechanized  bakeries  were  both  located  within  the  city  of 
Santa  Cruz  at  1350  feet  elevation.    The  5%  soy  and  the  5%  corn/5%  soy  blends 
were  tested.    DGNT  scientists  made  the  decision  to  test  these  blends  without  SSL 
or  any  other  surfactant  additive.    During  the  previous  year,  the  Santa  Cruz 
bakers  had  seen  successful  demonstrations  of  the  effectiveness  of  these  additives 
On  the  first  day  in  preliminary  trials,  using  artisan  methods  and  5  Kg  batches, 
the  corn/soy  blend  was  tested  with  and  without  SSL.    A  few  visiting  bakers  did 
note  the  effectiveness  of  the  SSL. 
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Active  dry  yeast  is  used  in  Santa  Cruz  because  it  is  beyond  the  La  Paz 
distribution  area  for  fresh  compressed  yeast.    It  is  started  in  a  portion  of 
the  water,  with  some  sugar  and/or  flour  added,  for  about  15  minutes  before  mixi 
with  the  other  ingredients. 

Mechanized  Bakery:    An  open  bowl  artofex  type  mixer  (PENSOTTI)  was  used  for 
both  doughs.    Some  development  occurred  which  was  supplemented  by  a  dough 
brake  after  2  1/4  hours  fermentation.    After  a  short  rest,  doughs  were  scaled 
on  a  bun  divider,  machine  molded  and  baked  on  a  metal  hearth  oven. 

The  5%  soy  blend  was  judged  by  the  bakers  to  have  acceptable  volume  and 
color  with  bold  breaks,  whereas  the  corn/ soy  blend  gave  less  than  standard 
volume  for  this  shop  and  less  bold  breaks. 

Artisan  Bakery:    Hand  mixing  in  troughs  was  based  on  12  Kg  (1  arroba)  of 
flour.    Active  dry  yeast  was  added  to  water  with  some  of  the  flour  to  prove  15 
minutes  before  mixing  into  the  doughs,  which  were  well  blended,  but  not 
developed,  fermented  2  to  2  1/2  hours,  scaled  and  molded  manually  to  80  and 
100  g  pieces,  proofed,  and  baked  in  a  kerosene,  direct-fired  hearth  oven. 

The  5%  soy  blend  had  good  volume  but  the  5%  corn/5%  soy  blend  gave  less 
volume  than  typical  of  this  shop  with  100%  wheat  flours.    This  result 
reflected  the  lack  of  dough  improvement  and  absense  of  SSL,  the  surfactant 
dough  improver.    Color  and  flavor  were  quite  acceptable  to  the  bakers. 

In  both  of  these  trials  in  Santa  Cruz  the  lack  of  a  suitable  dough 
conditioner  was  reflected  in  the  poorer  baked  volumes  and  cut  appearance 
in  the  breads  made  from  the  5%  corn/5%  soy  blend.    This  blend  not  only 
carried  10%  non-wheat  flours  but  also  approximately  5%  additional  absorption 
beyond  that  needed  for  the  wheat  and  soy,  due  to  the  pregel atinized  corn 
flour.    Bakers  are  reluctant  to  mix  doughs  stiffer  than  the  consistency  they 
use.    However,  this  consistency  varies  considerably  among  bakers,  especially 
those  in  artisan  shops. 

As  in  La  Paz,  the  higher  dough  absorption  with  the  pregel  atinized  corn 
flour  in  the  blend  was  of  concern  because  it  created  heavier  crumb  in  the 
breads.    Evaporation  losses  during  cooling  and  selling  were  not  a  problem 
in  this  humid  climate. 

Cochabamba  Trials 


Only  one  bakery  was  used  in  Cochabamba.    It  was  located  in  the  city  at  an 
altitude  of  about  8000  feet  and  was  a  mechanized  shop.    On  the  first  day,  all 
the  equipment  was  used  to  achieve  maximum  dough  development.    On  the  second 
day,  doughs  were  mechanically  mixed  with  subsequent  processing  by  hand  to 
simulate  an  artisan  shop.    The  5%  soy  and  the  5%  corn/5%  soy  blends  were  both 
tested  each  day.    The  corn/ soy  blend  was  baked  with  and  without  SSL,  providing 
an  excellent  opportunity  to  demonostrate  the  need  for  and  effectiveness  of  this 
type  of  dough  conditioner  to  a  group  of  bakers  who  had  not  been  previously 
introduced  to  the  composite  flour  concept. 

Mechanized  Procedure:    All  doughs  (23  Kg  flour  basis)  were  mixed  in  a  large 
open  bowl,  German  mixer  having  an  arm  that  was  stationary  during  blending  of 
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ingredients,  then  moved  up  and  down,  folding  the  rotating  dough  onto  itself. 
Some  devel oment  occurred  which  was  supplemented  by  a  dough  brake  after  2  to 
2-1/2  hours  fermentation.    Doughs  were  hand  scaled  and  molded,  proofed  and 
baked  in  a  metal  hearth  oven,  directly  on  the  hearth  and  also  on  trays. 

The  best  volume,  color  and  boldness  of  break  was  obtained  with  the  5%  corn/ 
5%  soy  blend  containing  SSL.    Bakers  were  impressed  with  the  contrast  for  the 
same  blend  baked  without  SSL.    The  5%  soy  blend  (without  SSL)  had  good  volume 
equal  to  this  shop's  standard  wheat  bread.    However,  the  surface  breaks  were 
lacking  boldness,  possibly  due  to  an  extremely  low  absorption  (53%)  compared  to 
65%  used  the  second  day  with  more  success. 

Artisan  Procedure:    The  dough  brake  was  eliminated  to  minimize  development, 
otherwise  the  procedure  was  as  decribed  above.    Absorption  was  about  65% 
for  the  5%  soy  blend  and  70%  for  the  corn/ soy  blend  which  also  contained  SSL 
based  on  the  previous  day's  success.    Both  products  were  excellent.  Bakers 
were  impressed  with  overall  results,  with  bread  volumes,  color  and  general 
appearance  of  the  marraquetas  with  the  dough  conditioners. 

These  Cochabamba  bakers  main  concern,  which  reflected  that  of  all  the  Bolivian 
bakers,  related  to  a  constant  supply  of  good  quality  flour  with  the  proper 
levels  of  non-wheat  flours  and  dough  improvers.    Because  they  are  closer  to 
the  customers  complaints,  they  feel  they  inherit  the  millers  problems  and  must 
correct  for  any  lack  of  quality  control  on  the  millers  part. 
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SUMMARY 

At  this  point,  the  Bolivian  bakers  appear  ready  to  accept  composite 
flours  and  new  dough  improvers  such  as  ascorbic  acid  and  SSL.    They  already 
have  access  to  AA.    Small  samples  of  SSL,  left  from  the  baking  tests,  were 
given  to  those  interested  in  further  trials  in  their  own  bakeries. 

Successful  marketing  practices  for  SSL  and  other  surfactant  dough 
improvers  should  include  a  distribution  center  in  La  Paz  rather  than  in  the 
tropical  cities.    Research  at  WRRC  has  shown  deterioration  of  functional 
properties  in  some  surfactants  when  stored  at  high  temperatures  and  high 
humidity.    Part  of  this  is  due  to  chemical  breakdown,  and  part  to  caking 
of  the  lipid-like  substance,  so  it  is  not  easily  dispersible. 

Bolivian  bakers'  chief  concern  seems  to  be  with  the  wheat  flour  quality  and 
the  high  extraction  level  currently  being  milled.    While  they  fear  further 
dilution  of  already  weak  flours  with  non-wheat  flours,  the  demonstrations  showed 
that  dough  improvers  can  overcome  these  problems.    Some  now  see  the  Composite 
Flour  Project  as  the  channel  by  which  the  government  can  control  the  quality  of 
the  flour  being  milled. 

In  December  1979,  the  Bolivian  government  raised  the  legal  maximum  extrac- 
tion rate  of  flour  from  72%  to  76%,  which  resulted  in  a  significantly  darker 
flour,  and  more  important  to  the  baker,  a  weaker  flour.    From  chemical  analysis 
of  flours  and  observations  on  color  of  flour  and  bread  crumbs,  it  appears  some 
mills  might  be  producing  up  to  80%  extraction  flours.    These  have  a  higher 
nutritional  content  in  terms  of  increased  vitamins  from  the  bran  and  germ. 
However,  for  the  baker  they  represent  poor  quality  flours  with  dark  crumb 
characteristics. 

Successful  implementation  of  this  project  will  depend  on  strong  quality 
control  measures  to  insure  good  baking  flours.  In  addition,  soy  flour  color 
must  be  improved  to  provide  a  lighter  product. 
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INFORMATION  PACKET 
AGENDA  FOR  INTERAGENCY  COMPOSITE  FLOUR  POLICY  COMMITTEE  MEETINGS^ 

Meeting  I  (April  28) 
I.  Orientation 

A.  Purpose  (objectives)  of  composite  flour  program  (see  Attachment  1). 

B.  Tasks  accomplished  to  date  (see  Attachment  2). 

C.  Tasks  remaining  (see  Attachment  3). 

D.  Role  of  Interagency  Policy  Comnittee:  Provide  guidance;  set 
assignments;  establish  timing;  review  Sub-committee  work;  make 

decisions. 

II.    Implementation  Plan  for  Composite  Flour  Program 

A.  Criteria  for  developing  the  implementation  plan. 

1.  Optimum  nutritional  impact  with  minimum  change  and  variation 
in  product  character. 

2.  Low  cost. 

3.  Import  substitution. 

4.  Ease  of  regulation. 

5.  Etc. 

B.  Elements  of  the  Implementation  Plan  and  Actions  Required  (see 
Attachment  4) . 


In  cooperation  with  USAID/Bol i via  and  DGNT  identify  government  agencies 
and  trade  associations,  etc.,  that  should  be  represented  on  this  committee. 
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Meeting  II  (May  1) 

III.  Identify  Agencies  Responsible  for  Actions  and  Appoint  Working 
Sub-committees. 

A.  Identify  agency  or  agencies  responsible  for  specific 
Implementation  actions  outlined  under  II  (above). 

B.  Appoint  the  following  sub-conmittees  to  develop  proposed 
plans  and  procedures  for  various  actions  and  carry  out 
other  tasks  as  specified  (see  Attachment  5). 

1.  Decree  Sub-committee. 

2.  Flour  Manufacturing  Sub-committee. 

3.  Regulatory  Sub-committee. 

4.  Agricultural  Supply  Sub-committee. 

5.  Pricing  and  Disbursement  Sub-conmittee. 

6.  Consumer  Education  Sub-conmittee. 

7.  Flour  Users  Training  Sub-committee. 

8.  Finance  Acquisition  Sub-committee. 

9.  Nutrition  Sub-committee. 

C.  Establish  time  schedule  for  completion  of  specific  tasks 
outlined  in  Attachment  5. 

Meeting  V  (May  7) 

IV.  Reports  from  Individual  Sub-committees. 

A.  Suggested  modification  in  tasks  and  dates  of  completion. 

B.  Proposed  plans  of  attack  on  problems  by  sub-cormittees. 

C.  Policy  committee  discussion. 

D.  Plans  for  next  meeting.    When,  subjects,  etc. 
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OBJECTIVES  OF  COMPOSITE  FLOUR  PROGRAM 


I.    Improve  the  nutritional  quality  of  the  Bolivian  Diet. 

A.  Increase  the  protein  content  of  wheat  foods  by  20%  and  improve 
protein  quality  by  fortifying  all  225,000  MT  of  wheat  f]our 
currently  produced  in  Bolivia  with  S%  food-grade  defatted  soy 
flour  produced  with  soybeans  grown  and  processed  in  Bolivia. 

B.  Increase  the  vitamin-mineral  content  of  wheat  foods  by  enrichment 
of  all  wheat  flour.    In  particular.  Iron  enrichment  is  desired. 


II.    Provide  Foreign  Exchange  Savings. 

A.  Substitute  domestic  soy,  corn,  rice,  and  quinoa  for  imported  wheat 
by  partial  replacement  of  wheat  flour  with  soy,  corn,  rice  and 
quinoa  flours  in  production  of  bread,  pasta  and  biscuits.    In  all 
products,  the  level  of  soy  substitution  is  S%,    For  bread  there 
would  also  be  5%  substitution  with  either  corn,  rice  or  quinoa  flour. 
For  pasta,  there  would  be  up  to  25%  substitution  with  corn  flour. 

B.  Substitute  vegetable  oil  extracted  from  domestic  soybeans  for 
Imported  crude  soy  and  cottonseed  oils.    This  becomes  possible  by 
creating  improved  markets  for  the  soybean  meal  by-product  of  soy  oil 
production. 


III.    Stimulate  Domestic  Agriculture  and  Agribusiness  and  thus  increase 
employment  in  the  agricultural  sector. 

A.  Increase  production  of  domestic  soybeans,  corn,  rice  and  quinoa  by 
providing  a  stable  increased  market  for  these  commodities. 

B.  Create  11,250  Ml  of  food-grade  defatted  soy  flour  production 
capacity  at  SAO,  Santa  Cruz  and  thus  improve  the  utilization  of 
already  installed  soybean  oil  extraction  capacity. 

C.  Improve  the  utilization  if  corn  flour  production  capacity  (20,000  MT 
per  year)  already  exis'i  ng  at  PAM  in  Mairana. 

D.  Create  rice  flour  and  quinoa  flour  production  capacity  when  these 
flours  can  be  economically  utilized. 
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TASKS  ACCOMPLISHED  ♦  COMPOSITE  FLOUR  PROGRAM 


I.   Secured  technical  and  financial  assistance  from  USAID  In  the  amount  of 
$  US  296,000  for  the  period  February  1977  •  June  1980  for  composite  flour 
research  and  development  and  feasibility  determination. 

II.    Prepared  estimates  of  nutritional  Impact  In  Bolivia  If  all  wheat  flour  were 
fortified  with  5%  soy  flour  and  specified  vitamins  and  minerals. 

III.    Installed  and  operated  research  bakery  and  cereal  processing  laboratory. 

IV.    Feasibility,  engineering  and  cost  studies  were  completed  for  creating  about 
10,000  MT  of  food-grade  defatted  soy  flour  production  capacity  at  SAO, 
Santa  Cruz. 

V.    Demonstrated  pilot  scale  production  of  food-grade  defatted  soy  flour  using 
Bolivian  soybeans  partially  processed  at  SAO  and  finished  processed  at  DGNT. 

VI.    Carried  out  laboratory  research  on  composite  flour  formulation  and  utiliza- 
tion that  predict  good  technical  feasibility  for  composite  flours  in 
Bolivia. 

VII.    Demonstrated  experimental  production  of  composite  flour  breads  at  several 
commercial  bakeries. 

VIII.    Demonstrated  acceptability  of  composite  flour  breads  at  September  1979 
Santa  Cruz  Agricultural  Fair. 

IX.    Held  a  highly  successful  3-day  composite  flour  seminar  August  1979  attended 
by  over  100  bakers,  millers,  soy  processors,  corn  processors,  representa- 
tives from  various  government  agencies,  personnel  from  USAID  Bolivia,  and 
other  interested  parties. 

X.    Demonstrated  the  physiological  acceptance  of 

S%  soy  fortified  marraquettas 

S%  soy  -  S%  quinoa  fortified  marraquettas 
In  a  28-day  feeding  study  at  Ciudad  del  Wino  involving  45  children.  The 
study  was  supervised  by  a  medical  doctor. 

XI.    Demonstrated  good  acceptability  of 

S%  soy  fortified  marraquettas 

S%  soy  -  5%  quinoa  fortified  marraquettas 

S%  soy  -  S%  corn  fortified  marraquettas 

5%  soy  -  5%  rice  fortified  marraquettas 
In  a  consumer  acceptance  test  Involving  over  2,000  persons  In  all  parts  of 
the  country.    The  test  was  carried  out  by  a  Bolivian  consulting  group 
(CBPI)  under  contract  with  DGNT. 

.XII.    Purchased  necessary  feeders  and  equipment  (currently  In  transit  to  Bolivia) 
to  refit  a  flour  mill  (La  Inglesa  at  El  Alto)  to  provide  a  15  MT  per  day 
conmercial  capacity  to  produce  composite  flours  Including  enrichment  with 
vitamins  and  minerals. 
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I.    Decide  critical  issues  to  facilitate  planning. 

A.    Compulsory  or  voluntary  composite  flour  program? 

6.    Will  the  bread  Improver  potassium  bromate  be  allowed? 

C.    Timing.    Will  the  program  of  composite  flours  conmence  at  an  early 
date  with  corn  flour  that  Is  already  available  or  await  availability 
of  the  food-grade  defatted  soy  flour? 

II.  Installation  and  demonstration  of  the  composite  flour  mill.  La  Inglesa. 

III.  Develop  flour  mill  modification  plan  and  estimate  costs. 

IV.  Establish  vitamin-mineral  enrichment  level,  sources  of  supply  and  cost. 

V.  Develop  plans  to  make  rice  and/or  quinoa  flours  available  for  the  program. 

VI.  Develop  ingredient  and  product  specifications. 

VII.  Develop  regulatory  ntethods  and  procedures  and  organization  to  carry  out. 

VIII.  Develop  plan  for  adequate  supply  of  agricultural  commodities. 

IX.    Develop  ordering,  pricing  and  accounting  procedures  for  Ingredients  and 
composite  flour. 

X.    Develop  plan  for  technical  assistance  and  training  for  bakers  and  pasta 
manufacturers. 

XI.    Develop  financial  plan. 

XII.    Develop  plan  for  Informing  the  public  about  the  composite  flour  program. 
XIII.    Prepare  Decree  and  plan  for  Implementation  of  composite  flours. 


Attachnent  4 

Appendix  B-19 

DRAFT  :WRRC 


FORMAT 


of 

IMPLEMENTATION  PLAN 
for 

IMPROVING  THE  NUTRITIONAL  QUALITY  OF  WHEAT  FOODS  IN  BOLIVIA 
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ACTIONS  PLANS 

I.  Govemment  of  Bolivia 

a.  Policy 

b.  Specifications 

c.  Pricing 

d.  Regulatory 

e.  Commodity  Supply 
II.  Millers 

III.  Soy  Processors 

IV.  Com  Processors 

V.  Bakers 

VI.  Other 


SUPPORTING  DOCUMENTS 

I.  Market  Acceptance 

II.  Physiological  Acceptance 

III.  Feasibility  of  Soy  Flour 
Production  and  Cost 
Estimates 

IV.  Demonstration  Composite 
Flour  Mills;  La  Inglesa. 

V.  Bread:     Baking  Research 
Commercial  Experience 

VI.  Nutritional  Impact  Estimates 

VII.  Feasibility  of  Com  Flour 

Production  and  Cost  Estimates 

VIII.  Methodologies  for  Specifica- 
tions and  Regulations 

IX.  Other 
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IMPROVING  THE  NUTRITIONAL  QUALITY  OF  WHEAT  FOODS  IN  BOLIVIA 


Flow  Diagram  for  Products,  Billing,  and  Paynent 
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IMPROVING  THE  HUTRITIONAL  QDALm  OF  WHEAT  FOOD!  W  BOLIVIA 
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Alternate    Flow  Diagram  for  Froducta,  Billing  and  payment 
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•  Ifejiy  rice  iiilli  around  Santu  Crut;  Bore  th&n  40  rice  Bills  izi  Country, 

-  Vheat  Bills  at|  La  Pat,  Oruro,  Potosi,*  Sucre,  Cochabamba,  Tarija,  and 
Santa  Crut  (14  Bills^in  all) 

•  Quinoa  production  concentrated  around  Oruro  and  the  altip**  no* 

-  Oilseed  solvent  extraction  mills  at  Santa  Crur  and  Villaiiio..te'  , 
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ACTIONS  REQUIRED  TO  IMPLEMENT  A  COMPOSITE 
FLOUR  PROGRAM  IN  BOLIVIA 


I.    Decree  Requiring  Manufacture  of  Composite  Flours 

A.  (GOB)    Prepare  a  decree  making  It  compulsory  for  wheat  flour  millers 
to  add--by  a  certain  date—a  minimum  of  5  percent  soy  flour  and  5  percent 
of  either  corn,  rice,  or  quinoa  flour  (depending  on  location  and/or 
availability)  to  all  wheat  flour.    The  amount  and  type  of  dough  conditioner 
and  vitamin-mineral  fortification  also  shall  be  specified.    For  pastas, 
addition  of  soy  flour  will  be  5%  and  corn  flour  up  to  25%.    Quantities  of 
non-wheat  flours  delivered  to  each  flour  mill  are  to  be  based  on  the 
quantity  of  imported  wheat  distributed  to  each  wheat  flour  mill  (see  Item 
VI).  Finalize  decree  after  receiving  public  comment. 

B.  (Wheat  Flour  Millers  and  Others)    Provide  GOB  with  comments  for 
modifying  decree. 


II.    Modification  of  Wheat  Flour  Mills 

A.  (GOB)    Provide  information  and  technical  assistance  to  wheat  flour 
mills  for  the  installation  of  equipment  for  blending  soy  flour  and  other 
non-wheat  flour  (corn,  rice,  or  quinoa)  with  wheat  flour  at  all  wheat 
flour  mills.    Also  provide  information  and  technical  assistance  for 
installation  of  a  feeder  for  bromate,  or  other  dough  conditioner,  and/or 
iron  enrichment  at  all  flour  mills.    (Flour  for  pasta  manufacture  will  not 
contain  a  dough  conditioner.) 

B.  (Wheat  Flour  Millers)    Arrange  for  purchase  and  installation  of  flour 
blending  equipment  with  possible  financial  assistance  or  loan  guarantees 
by  the  GOB  (see  item  VII). 


III.    Specifications  for  Flours 

A.  (GOB)    Develop  specifications  and  packaging  requirements  for  flours 
made  from  soybeans,  corn,  rice,  and  quinoa  to  be  used  in  the  composite 
flour  program  and  for  the  wheat  flour  and  the  composite  flour  Itself. 
Provide  suggested  manufacturing  practices  to  manufacturers  for  achieving 
these  specifications. 

B.  (Manufacturers  of  Soy  and  Other  Non-wheat  Flours)    Become  familiar 
with  government  specifications  for  flours  to  be  used  in  the  composite 
flour  program  and  develop  quality  assurance  procedures  to  achieve  these 
specifications. 
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IV.    Inspection  and  Enforcement  of  Decree 

(GOB)    Develop  an  Inspection  procedure  for  assuring  the  carrying  out  of 
the  composite  flour  program  and  for  assuring  that  specifications  are 
achieved.    Develop  a  procedure  for  receiving  and  acting  on  complaints 
regarding  flour  and  flour  product  quality  at  all  levels  of  the  trade. 
Establish  and  Identify  a  governmental  unit  and  personnel  positions  to 
achieve  these  objectives. 

V.    Pricing  of  Flours  to  be  Used  1n  the  Program 

A.  (GOB)    Develop  a  procedure  for  establishing  and  periodically 
modifying  the  prices  to  be  paid  by  the  government  to  the  manufacturers 
of  soy  and  other  non-wheat  flours  to  be  used  in  the  composite  flour 
program  and  the  prices  to  be  paid  to  the  government  by  the  millers  for 
these  non-wheat  flours. 

Establish  or  Identify  a  governmental  unit  and  personnel  positions  to 
accomplish  this  objective.    In  establishing  both  the  Initial  prices  and 
the  subsequent  periodic  price  changes,  account  needs  to  be  taken  of  the 
amortization  of  equipment,  the  costs  of  transportation  and  other  costs, 
as  well  as  the  desired  quantities  of  non-wheat  flours,  the  comnodity 
supply  and  price  situations  from  which  the  non-wheat  flours  are  made,  and 
the  nutrition  and  foreign  exchange  benefits  of  the  composite  flour 
program. 

An  Important  goal  of  pricing  should  be  to  assure  an  adequate  supply  of 
non-wheat  flours  from  domestic  crop  production.    However,  there  should  be 
provision  for  allowing  Imports  of  raw  product  (e.g.,  soybeans)  when 
domestic  crop  production  Is  Inadequate. 

B.  (Non-wheat  Flour  Manufacturers)    Establish  or  identify  an  organiza- 
tion or  personnel  for  providing  cost  and  other  Information  as  required  to 
the  GOB  for  assisting  In  the  setting  of  prices  for  the  non-wheat  flours 
to  be  used  In  the  composite  flour  program  and  for  generally  representing 
the  Interests  of  the  non-wheat  flour  manufacturers. 

C.  (Wheat  Flour  Millers)    Establish  or  Identify  an  organization  or 
personnel  for  representing  the  Interests  of  millers  In  the  pricing  of  soy 
and  other  non-wheat  flours  to  be  used  In  the  composite  flour  program  and 
the  composite  flour  blends. 


VI.    Quantity  of  Soy  and  Other  Non-wheat  Flours  to    be  Supplied  and 
Billing  Procedures 

A.    (GOB)    Utilizing  data  on  receipts  of  Imported  wheat  by  each  wheat 
flour  mill,  develop  and  publish  the  quantity  of  soy  and  other  non-wheat 
flours  to  be  shipped  to  each  mill  monthly,  or  some  other  appropriate  time 
period.    In  consultation  with  the  Industry,  develop  and  specify  procedures 
to  be  used  by  the  soy  and  other  non-wheat  manufacturers  for  billing  the 
government  and  by  the  government  for  billing  the  wheat  flour  mills  for 
these  flours.    Also  develop  and  specify  procedures  for  the  wheat  flour 
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nlllers  to  nake  payment  to  the  government  and  for  the  government  to  make 
payment  to  the  soy  and  other  non-wheat  flour  manufacturers.  Establish 
or  Identify  a  governmental  unit  and  personnel  positions  for  achieving 
this  objective. 

B.    (Non-wheat  Flour  Manufacturers  and  Millers)   Become  familiar  with 
quantity  requirements  and  billing  procedures  for  soy  and  other  non-wheat  flours 
to  be  used  in  the  composite  flour  program.    Suggest  modifications  for 
Improvements  and  establish  procedures  for  complying  with  the  requirements. 


YII.    Consumer  Education  Program 

(GOB)    Plan  and  carry  out  a  nationwide  program  informing  people  of  the 
composite  flour  program  and  Its  nutritional  and  economic  benefits  to 
Bolivia.    Establish  or  identify  a  governmental  unit  for  overseeing  this 
program  but  work  through  other  agencies,  e.g.,  advertising  firms, 
extension  service,  home  economists,  etc.,  to  accomplish  this  objective. 


VIII.    Training  Flour  Users  to  Use  Composite  Flours 

(GOB)    Develop  and  carry  out  a  program  to  Inform  and  train  bakers,  pasta 
manufacturers,  and  others  in  the  proper  techniques  for  achieving  good 
performance  when  using  composite  flours.    Establish  or  identify  a 
government  unit  to  work  with  bakers  I  associations  and  individual  bakers 
to  achieve  this  objective. 


IX.    Financial  Arrangements 

A.  (GOB)    Arrange  for  obtaining  loans  from  AID,  Interamerican  Development 
Bank,  etc.,  as  necessary,  to  assist  in  providing  credits  to  wheat  flour 
mills  and  to  manufacturers  of  soy  and  other  non-wheat  flours  for  modifica- 
tion of  their  facilities  and  for  providing  credits  to  finance  a  2-month 
inventory  of  required  flours  for  initiating  the  composite  flour  program 
for  the  consumer  education  and  flour  user  training  programs,  and  for 
establishing  the  pricing  and  regulatory  units  within  the  government. 

B.  (Non-wheat  Flour  Manufacturers  and  Millers)    Specify  needs  (if  any)  to 
the  government  for  financing  the  modifications  required  for  manufacturing 
or  blending  soy  and  other  non-wheat  flours,  for  building  an  inventory  of 
flour,  etc. 


X.    Contracting  for  Soy  and  Other  Non-wheat  Flour 

A.    (GOB)    Contract  with  SAO  for  the  production,  packaging,  and  delivery 
of  2-month's  supply  of  soy  flour  for  each  wheat  flour  mill  at  prices 
established  by  the  pricing  unit.    Contract  with  Mairana  for  the  required 
supply  of  corn  flour  for  the  wheat  flour  mills  in  Cochabamba.  Contract 
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with  a  potential  «anufacturer  of  rice  flour  for  the  required  supply  of 
rice  flour  for  the  wheat  flour  mills  in  Santa  Cruz.    Contract  with  a 
potential  manufacturer  of  quinoa  flour  for  the  required  supply  of  quinoa 
flour  for  the  wheat  flour  mills  on  the  Altiplano.    If  rice  and  quinoa 
flour  are  not  available  at  prices  established  by  the  pricing  unit, 
contract  for  the  required  corn  flour  at  all  the  wheat  flour  mills  to  meet 
the  objectives  of  the  program. 

B.    (Soy  and  Other  Non-wheat  Flour  Manufacturers)    Become  familiar  with 
the  quantity  requirements  of  the  wheat  flour  mills  for  soy  and  other 
non-wheat  flours.    Survey  transport  system  to  determine  most  favorable 
mode  to  each  mill.    Make  arrangements  for  providing  soy  and  other  non- 
wheat  flours  to  each  wheat  flour  mill. 


▲ttachaent  5  reris 
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IWTERAGEyCY  COMPCSITE  FLDTJR  POLICY  OOlinTTEE  (OUTLINE  OF  TASKS) 

!•     Specify  flour  ertenderB,  fortifieantB,  Tlt&miDBf  and  aiDertLlif  and  their 

IrrelSy  to  be  included  in  the  composite  flour  program  bated  on  nutritional^ 
supply*  and  econcsnic  oonsiderationB*    DemonBtrate  technical  feasibility  by 
•Btablishing  a  commercial  composite  flour  mill»  operating  it,  and  testing 
the  composite  flours  in  irarious  bakeries  and  pasta  plants*  Initially,  it  will 
be  assumed  that  the  composite  flour  program  includes  5%  soy  flour  and  b%  com 
flour  in  all  vheat  flour.    This  assumption  can  be  modified  by  Ihe  Policy 
Committee* 

II*    Establish  a  policy  for  pricing  non-wheat  flours  to  be  used  in  the  program. 
Prices  should  cover  costs  and  provide  non-wheat  flour  manufacturers  as  well 
as  wheat  millers  adequate  margins* 

III*  Indicate  the  means  for  assuring  a  regular  adequate  supply  of  commodities 
ipecified  for  use  in  the  composite  flour  program.    Consider  need  for  agri- 
cultural extension  and  credit  programs,  price  supports,  imports,  etc*  Assume 
July  1982  Btattup  of  a  National  Composite  Flour  Program. 

IV.  Determine  the  additional  cost  or  eavings  to  the  Government  of  substituting 
non-wheat  flours  for  wheat  flour  and  indicate  the  probable  benefits  to  the 
economy. 

V*    Specify  quality  standards  and  means  for  assuring  quality. including 
personnel  and  financial  requirements  for  achieving  this* 

VI*    Specify  the  mechanics  of  carrying  out  the  composite  flour  program  including 
personnel  and  financial  tequirements. 

VII*  Prepare  a  final  plan  and  decree  for  the  composite  flour  program  taking  into 
account  legal  aspects  and  financing  needs  and  sources* 

VIII*  Sub;5ect  Ihe  plan  and  decree  to  review  by  millers,  bakers,  non-flour  man- 
ufacturers, other  OOB  agencies,  USAID/fiolivia*    Kevise  as  necessary.  (?fritten 
comments  followed  by  individual  meetings,  eg*,  with  the  millers*) 


IX*  Present  the  proposed  plan  and  decree  to  the  Economic  Policy  Commission  for 
approval  (Ministers  of  MIKPLAK,  ICCT,  MACA,  FINANCE). 
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Parts  of  the  above  tasks  can  be  accomplished  through  the 
appointment  by  the  policy  committee  of  individuals  or  ad -hoc 
vorking  subcommittees.    Tasks  II»  III,  and  IV,  for  exainple, 
ODuld  be  assigned  to  a  Pricing  Subcommittee.    Task  V  could  be 
assigned  to  a  Quality  Standards  Subcommittee  with  the  following 
specific  Tasks: 

A.  Develop  specifications  (standards)  for  non-wheat  flours 
and  for  the  composite  flour  itself.    Include  dough 
conditioners  to  be  allowed,  and  their  levels,  to  achieve 
good  acceptability  of  final  products. 

B.  Specify  the  type  of  packaging  to  be  used  for  non-wheat 
flour  to  retain  quality  and  condition  and  to  provide  for 
ea'se  of  handling  at  the  flour  mills. 

C.  Develop  inspection  procedures  for.< assuring  compliance  with 
the  composite  , flour  program. 

D.  Develop  a  system  for  registering  and  acting  on  complaints 
from  users  (may  be  part  of  C). 

E.  Develop  a  program  for  providing  necessary  information  to 
bakers,  pasta  manufacturers,  etc.  to  achieve  good  results 
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in  the  production  of  their  products . 
F.    Estimate  personnel  and  financial  requirements  for  carrying 

out  the  above  program  elements. 
Task  VI  could  be  assigned  to  a  Program  Implementation  Subcongnittee 
with  the  following  tasks: 

A.  Identify  potential  manufacturers  of  non-wheat  flours  and 
their  technical  and  financial  needs  for  producing  a  supply 
of  flours  that  would  meet  specifications  established  for 
these  flours. 

B.  Establish  equipment  needs  for  the  flour  mills  for  blending 
composite  flours;  prepare  means  for  acquiring,  installing, 
and  servicing  equipment,  etc. 

C.  Establish  means  of  determining  periodic  quantities  of  non- 
wheat  flours  required  by  each  flour  mill  taking  into  account 
inventory  requirements,  delivery  schedules  of  carriers,  etc. 

D.  Establish  procedures  for  billing  flour  millers  and  for 

paying  the  producers  of  the  non-wheat  flours  used  in  the 

program.    Specify  how  this  will  be  integral  ad  with  the 

present  system  used  by  the  government  for  tilling  and 

collecting  for  wheat  deliveries  to  the  flour  nills. 

♦ 

E.  Estimate  personnel  and  financial  requirements  f  "  carrying 

*.  •  ' 

out  the  above  program  elements. 
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Criteria  for  Selection  of  Members  of  the  Policy  Coinmittee 

Members  of  the  Policy  Coanittee  should  be  selected  on  the  basie 
of  the  following  criteria: 

1.  The  number  of  members  should  be  kept  as  small  as  possible; 
probably  not  more  than  7  to  10. 

2.  Not  all  agencies  need  to  be  represented  on  the  Policy 
Connnittee,  but  it  is  essential  to  have  representation 
from  MICT,  MACA,  MINPIAN,  and  Ministry  of  Finance.  Other 
ministries  can  be  represented  on  the  various  subcommittees. 

3.  There  should  also  be  representation  from  USAID,  the  flour 
millers,  and  at  least  one  person  representing  the  interests 
of  growers  of  the  commodities  and  manufacturers  of  the 

non -wheat  flours. 

4.  The  policy  committee  members  should  be  at  or  near  the 
policy  making  level,  but  perhaps  more  importantly,  they 
should  be  selected  for  their  ability  to  make  useful 

»  contributions  to  the  committee  and  willing  to  contribute 
time  to  do  so. 


/A-25-80 
REnochianimgm 
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SUMMARY  STATEMENTS 

1.  Morocco,  with  a  population  of  nearly  18,000,000,  consumes  a  diet  con- 
sisting mainly  of  wheat  and  barley.    Annual  per  capita  wheat  utilization 
in  1976  was  19^  kg.y  comprising  domestic  soft  wheat,  29  kg.,  domestic 
durum  wheat,  32  kg.,  and  imported  soft  wheat,  73  kg.    Of  this  wheat, 
approximately  one-half  is  used  as  food  through  autoconsumpt i ve  means, 
whereas  the  remainder  is  converted  into  foods  via  commercial  channels. 
In  the  urban  areas,  not  less  than  90  percent  of  consumed  wheat  foods 
are  purchased  at  commercial  outlets;  in  the  rural  areas,  this  figure  is 
about  45.    All   imported  soft  (bread)  wheat  is  milled  in  65  large  mills 
in  Morocco.     Data  were  collected  on  the  1976  allocation  of  wheat,  the 
amount  of  flour  sold  by  these  mills  on  a  province  basis,  and  the  number 
of  mills  in  each  province.    The  majority  of  wheat  is  consumed  as  yeast- 
leavened  bread.     If  bread  is  to  be  fortified  with  protein,  the  most 
logical  point  of  fortification  would  be  at  a  large  mill   in  a  province 
selected  on  the  bases  of  quantity  of  flour  available  from  this  mill,  and 
the  nutritional  need.    A  project  is  proposed  whereby  this  concept  would 
be  implemented  as  a  demonstration  of  wheat  fortification  to  the  GOM. 

2.  Potential  protein  sources  for  fortification  include  green  peas,  lentils, 
chickpeas,  fava  beans  and  soybeans.    Excluding  the  latter,  these  com- 
modities are  domestically  grown.    However,  the  general  state  of  technology, 
at  least  initially,  predicates  the  use  of  soy  flour. 

3.  Barley  and  corn,  both  of  which  are  produced  in  sufficient  quantities  to 
satisfy  present  demand,  are  lower  in  price  than  imported  wheat  and  could 
possibly  be  used  for  composite  flour  programs  to  reduce  costs  of  protein 
fortification  and  to  reduce  wheat  imports. 

i  V 
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4.  The  one-half  to  four  year  old  child  Is  the  most  nutritionally  vulnerable 
group  in  Morocco,  and  has  been  defined  by  the  GOM  as  the  primary  target 
for  nutritional   improvement.     Pregnant  and  lactating  women,  and  school 
children  are  given  second  and  third  priority,  respectively. 

5.  On  the  basis  of  1970-1971  data,  the  diets  of  those  living  in  Bidonvilles, 
those  with  monthly  expenditure  levels  of  no  more  than  466  DH,  and  those 
in  the  Southern  Economic  Region  were  the  most  deficient  in  calories  and 
protei  n . 

6.  According  to  1972  data,  moderate  and  severe  protein  calorie  malnutrition 
(<  80  percent  of  norm)  among  those  less  than  k  years  of  age  was  most 
prevalent  among  the  rural  population.    Within  the  urban  sector,  of  those 
<  20  months  of  age,  those  residing  in  Bidonvilles  and  Old  Medinas  were 
the  most  malnourished;  the  incidence  in  some  instances  being  equivalent 
to  that  of  rural  children. 

7.  Moderate  and  severe  protein  calorie  malnutrition  was  observed  in  24-56  per- 
cent of  the  children  among  the  provinces  and  prefectures  studied. 

8.  Within  vitamin/mineral  status,  the  average  Moroccan  diet  was  most  deficient 
in  riboflavin  (vitamin  82)  followed  by  calcium,  and  vitamin  C.     In  addition, 
vitamin  A  and  niacin  were  deficient  in  the  diets  of  the  rural  and  urban 
population,  respectively.     Those  residing  in  Bidonvilles  were  the  only 
group  who  were  deficient  in  all  nutrients  studied. 

9.  The  Government  of  Morocco  is  actively  involved  in  nutrition  planning  with 
an  In termin i steri al  Commission  on  Food  and  Nutrition  (CIAN)  and  Cellule 
de  Plani f ication  et  d'Etudes  Nut r ionnel les   (CEPEN)  charged  with  defining 
and  coordinating  nutritional  problems  and  research  as  well  as  developing 

a  national  nutrition  strategy.     USAI D/Morocco  and  Research  Triangle  Insti- 
tute (North  Carolina)  are  cooperating  with  CEPEN  in  the  development  of  such 
a  strategy. 
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The  Government  of  Morocco  has  many  active  programs  which  result  in  a 
nutritional   impact  for  the  participants.    Many  Ministries  and  Secretaries 
of  State  have  such  programs  including  Public  Health,  Social  Welfare, 
Education,  Youth  and  Sports,  and  Interior. 


vi 
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I.  INTRODUCTION 
Population 

Morocco,  a  country  of  172,415  square  miles  (slightly  larger  than 
California),  had  an  estimated  total  population  of  17,964,724  in  1976,  of 
which  62  percent  lived  in  rural  areas.     The  1975  population  distribution 
by  province  and  by  urbanization  is  given  in  Table  1.—'^ 

Countrywide,  the  population  is  growing  at  a  rate  of  about  3-0  percent 
per  year,  but  owing  to  a  rural  to  urban  migration,  cities  are  growing  at 
least  twice  as  fast. 

General  Economic  Situation—^ 

Morocco  suffers  from  a  chronic  unfavorable  trade  balance  and  large 

annual  budget  deficits  because  of  large  subsidies  on  foods.    The  operating 

budget  for  the  Ministry  of  Finance,  most  of  which  goes  for  subsidies,  was 

3/ 

DH  245  million  in  1973.—     Following  a  "crisis"  in  1974,  government  policy 
was  to  keep  consumer  prices  low;  therefore,  the  budget  increased  to  DH  3-5 
billion  in  1975-     In  1977,  because  of  removal  of  subsidies  on  a  number  of 
products,  it  had  been  reduced  to  DH  1.2  billion.     Subsidies  still  remain  on 
wheat,  sugar,  fats  and  oils,  and  tea. 

Major  foreign  exchange  earners  for  Morocco  are  phosphates,  citrus 
fruits,  early  vegetables,  tourism,  and  remittances  from  Moroccans  employed 
abroad.    Major  imports  are  food,  mostly  wheat,  and  petroleum. 

Although  there  have  been  some  increases  in  the  value  of  agricultural 
exports  in  recent  years,  the  foreign  debt  situation  has  worsened.    The  near 


\J  All  tables  and  figures  are  at  the  end  of  report. 

2/  This  section  based  on  discussions  with  USAID  and  U.S.  Embassy 
of f i  ci  al s . 

3/  One  DH  =  U.S.  $0,223- 
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term  prospects  for  phos.phate  exports  are  uncertain,  which  together  with  a 
projected  1977  drought  is  expected  to  worsen  the  foreign  debt  situation. 

Total  GNP  in  1975  was  DH  31.8  billion  which  was  equal  to  DH  1,839  per 
capita.    The  projected  growth  rate  for  the  economy  during  the  period  of  the 
5-year  plan  ending  in  1977  was  7.5  percent  per  year.    Actual  growth  during 
this  period  averaged  only  6.0  percent.    Business  investments  fell  sharply  in 
1973  with  some  increases  since  then.     Currently,  however,  there  is  some 
caution  by  new  investors  because  of  the  rapid  growth  in  population  and  the 
projected  drought. 

The  government  is  currently  developing  a  new  5"year  plan  (1978-1982). 
Although  the  plan  is  expected  to  contain  elements  of  economic  development, 
it  will  stress  social  equity  more  than  in  the  past.    The  plan  also  is  ex- 
pected to  emphasize  decentralization  of  government  to  permit  local  groups 
greater  participation  in  decision-making  regarding  local  problems.    The  plan 
will  contain  a  section  on  nutrition  improvement;  a  unit  is  being  developed 
in  the  GOM  with  assistance  from  USAID,  to  study  nutrition  needs,  and  recom- 
mend and  evaluate  nutrition  programs. 

The  Agricultural  Situation 

Since  a  large  part  of  the  unfavorable  foreign  trade  balance  is  due  to 
imports  of  food,  there  is  a  focus  by  the  Government  of  Morocco  on  trying  to 
increase  production  and  exports  of  agricultural  products.     Since  most  agri- 
cultural  land  is  already  under  cultivation,  any  increases  in  production  must 
be  brought  about  by  productivity  increases  which  have  traditionally  lagged 
far  behind  productivity  in  other  sectors. 

During  the  period  1963-1975,  GNP,  based  on  I960  prices,  increased  at 
an  average  annual  rate  of  A. 9  percent  or  a  total  of  59  percent  for  the  12-year 
period.     During  the  same  period,  agricultural  productivity  increased  an  average 
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of  only  1.6  percent  per  year.     Furthe rnrare ,  within  the  agricultural  sector, 
there  have  been  great  inequities  in  the  rate  of  growth  of  productivity  during 
the  1963~1975  period.     It  has  been  estimated  that  the  modern  or  commercial 
agriculture  sector  utilizes  about  15  percent  of  the  arable  land  and  produces 
85  percent  of  the  commercial  production.    This  sector  uses  commercial  inputs 
of  seed,  fertilizers,  pesticides,  and  equipment.     It  also  has  a  well-devel- 
oped market  system  for  both  domestic  and  export  markets,  gets  first  priority 
on  available  credit,  and  has  increased  its  productivity  rapidly.  The 
traditional  or  subsistence  sector  of  agriculture,  on  the  other  hand,  has 
declined  in  its  total  productivity  in  the  same  period  (Mid-American  Inter- 
national Agricultural  Consortium,  Jan.  1977). 

In  a  country  which  is  dominated  by  agriculture,  both  in  terms  of  its 
major  source  of  production  and  employment,  and  in  which  the  population  is 
growing  at  a  rate  of  3.0  percent  per  year,  an  annual  growth  rate  of  only  1.6 
percent  in  agricultural  production  results  in  serious  problems.  Foremost 
among  these  problems  are  increased  imports  of  food  and  a  growing  unfavorable 
trade  balance,  declining  real   income  per  farm  family,  and  increased  rural 
unemployment  and  underemployment.    The  GOM  with  some  assistance  from  USAID 
is  working  on  several  projects,  the  objectives  of  which  are  to  increase  agri- 
cultural productivity. 

Of  the  total  land  surface  in  Morocco,  about  18.5  million  hectares  or 
37  percent  of  the  total  are  in  agriculture  and  forests.  Of  this  land,  about 
7.3  million  hectares  are  arable,  6  million  are  non-arable  grazing  lands  and 
5.2  million  hectares  are  forests.  About  53  percent  of  the  arable  lands  are 
used  in  equal  proportions  for  barley  and  wheat,  with  durum  wheat  accounting 
for  about  three-fourths  of  the  area  in  wheat,  and  soft  wheat  (this  is  the 
wheat  used  to  make  bread)  accounting  for  the  other  fourth.     Other  cereal  crops 
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(corn,  oats,  etc.)  occupy  9-3  percent  of  the  arable  land.  Another  10.5  per- 
cent of  the  arable  land  is  In  pulses,  vegetables,  and  annual  non-food  crops, 
mostly  cotton  and  tobacco.  Fava  beans,  chickpeas,  green  peas,  and  lentils 
make  up  most  of  the  pulse  production.  Each  year,  about  22.5  percent  of  the 
arable  land  is  in  fallow.  The  volunteer  weed  and  cereal  growth  on  this  land 
is  generally  used  for  pasture.  The  remaining  k.J  percent  of  the  arable  land 
is  in  fruit  and  olive  production. 

Wheat  and  barley  are  termed  controlled  cereals  and  the  government  has 
a  major  role  in  their  pricing.    All  soft  wheat  must  move  through  the  National 
Cereals  Office  (ONICL)  controlled  marketing  channels  at  a  fixed  price.  In 
the  case  of  durum  wheat  and  barley,  the  government  maintains  a  support  price. 
For  all  three  grains,  the  price  will  vary  depending  upon  deviation  from  the 
standard  quality.     In  addition,  in  the  case  of  durum  wheat  and  barley,  the 
market  price  will  go  above  the  support  when  there  are  shortages. 

Although  most  domestically  produced  soft  wheat  (about  25  percent  of 
all  domestic  wheat  production)  enters  commercial  channels,  estimates  indicate 
that  more  than  75  percent  of  the  total  cereal  production  in  Morocco,  including 
barley,   is  utilized  by  autoconsumpt i on ,   i.e.,   is  either  utilized  directly  on  the 
farm  on  which  it  is  grown,  taken  to  a  local  miller  for  processing  and  returned 
to  the  farm  in  the  form  of  flour,  or  traded  in  the  local  market  (souk)  for 
direct  use  without  government  supervision.     In  the  so-called  drylands  areas 
where  cereal  grains  are  produced  mostly  by  small  farmers,  nearly  all  of  the 
grain  produced  is  consumed  directly  by  the  grower  and  his  family  or  sold  in 
the  souks  in  small  quantities  for  direct  use  at  home. 

In  spite  of  the  large  proportion  of  land  devoted  to  cereal  crops, 
because  of  the  traditional  high  per  capita  cereal  consumption,  Morocco  has 
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large  annual  deficits  in  its  cereal  requirements  and  must  rely  heavily  on 
imports  which  have  been  mostly  soft  wheats  used  for  bread.    The  wheat 
situation  is  discussed  further  in  the  section  on  wheat  and  wheat  foods. 

One  class  of  agricultural  commodity  that  is  grown  in  quantities 
sufficient  to  satisfy  local  demand  and  to  have  an  exportable  surplus  is 
pulses.    Principal  pulses  exported  are  fava  beans,  chickpeas,  and  lentils, 
all  of  which  might  be  used  in  a  wheat  flour  fortification  program.  The 
potential  for  this  use  of  pulses  is  discussed  in  the  section  on  protein 
sources . 
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I  I .     NUTRITIONAL  STATUS 
Genera ] 

Life  expectancy  in  Morocco  is  53  years.     During  the  past  decade, 
general  mortality  has  decreased  from  18  to  16/1,000  population.  Average 
infant  mortality  estimates  vary  with  the  year  and  the  source  of  information. 
CEPEN  estimates  were  10^  and  120/1,000  live  births  for  urban  and  rural  areas, 
respectively  (1973).    Weissmen  (1977)  reported  a  countrywide  average  of 
130/1,000  live  births  for  1973  with  values  of  100  and  170  for  urban  and 
rural  populations. 

Efforts  are  being  made  to  curb  the  rate  of  population  growth.  There 
is  an  active  population  control  program,  one-half  of  which  is  in  the  private 
sector , 

Although  the  average  per  capita  consumption  of  calories  and  protein 
seems  adequate,  variations  in  distribution  and  availability  within  the  family, 
by  expenditure  levels,  and  among  socioeconomic  regions  have  resulted  in  several 
nutritionally  vulnerable  groups.     In  general,  children  from  one-half  to  k  years  of 
age,  comprising  16.0  percent  of  the  total  population,  are  seen  as  the  primary 
target  group  by  the  Ministry  of  Public  Health  (MOPH) ,  Entr'Aide  Nationale 
(GOM  Social  Welfare  Agency),  Catholic  Relief  Services  (CRS) ,  and  USAI D/Morocco. 
Pregnant  and  lactating  women  and  school  children  are  given  second  and  third 
priority,  respectively.    Targets,  in  terms  of  socioeconomic  levels,  are  the 
urban  and  rural  poor,  those  living  in  Bidonvilles,  and  those  in  the  Southern 
Economic  Region  (Ri),  which  includes  Agadir,  Tarfaya,  Quarzazatl  and  Tiznit, 
(Figure  1).     Other  marginal  groups  include  those  residing  in  the  new  and  old 
medinas,  as  well  as  artisans  (Consumption  and  Household  Expenditures  in  Morocco. 
1970-1971) . 
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Both  location  of  residence  and  occupation  (artisans)  were  used  to 
denote  socioeconomic  status  in  the  expenditures  survey.  Bidonvilles, 
literally  "tin-can"  villages,  are  areas  where  housing  structures  were  made 
with  minimum  construction  materials.    The  medinas  are  the  old  towns  with  high 
population  density;  the  old  medina  being  the  oldest,  or  original,  old  town; 
the  new  (relatively)  medina  being  the  newer,  old  town. 

Nutrient  needs  and  deficits  are  discussed  in  terms  of  the  recommended 
intake  for  the  Moroccan  population  in  1970-1971.    These  are  in  general  agree- 
ment with  FAO  recommended  intake  of  nutrients  (197^)  for  a  population  with 
the  distribution  patterns  of  Morocco. 

Nutritional  status  is  a  function  of  many  variables  including  sanitation, 

public  health  status,  agricultural  productivity,  governmental  policy,  avail- 
ability of  food,  income  level  and  others.  The  nutritional  status  of  Morocco 
will  be  described  on  the  basis  of  available  data.    The  results  of  various 

nutrition  and  household  consumption  surveys  have  been  summarized  (Nutrition 
Systems  Study  Unit  -  Morocco;  Weissman,  1977).  Those  most  relevant  to  this 
project  will  be  referred  to  in  this  report. 

Protein  Calorie  Malnutrition 

Consumption  Data 

On  the  basis  of  the  1970-71  nationwide  Consumption  and  Household  Ex- 
penditures Survey,  those  with  low  expenditure  levels,  those  living  in  Bidon- 
villes, and  the  Southern  Economic  Region  showed  the  greatest  deficits  in 
calorie/protein  intake  (Table  2).    Among  these  groups,  cereals  provided  66  to 
77  percent  of  the  dietary  protein,  with  11  to  21  percent  being  derived  from 
animal  sources.     Data  were  based  upon  daily  interviews  with  families  for  one 
week.     Expenditures,  quantities  of  foods  purchased,  as  well  as  food  produced 
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by  the  consumer  were  tabulated.  The  wide  variation  in  daily  consumption  of 
protein  (37  to  75g.)  and  calories  (1337  to  2600)  illustrates  the  importance 
of  looking  beyond  national  averages  and  identifying  target  groups. 

An  indication  of  the  proportion  of  the  population  with  lower  expendi- 
ture levels  may  be  gleaned  from  Table  3.    Another  indication  is  the  percent 
of  housing  accounted  for  by  Bidonvilles  which  is  shown  in  Figures  2  and  3  on 
the  basis  of  province  and  city.     (In  Figures  2  and  3,  as  well  as  succeeding 
figures,  when  no  figures  are  given,  this  is  due  to  lack  of  available  data.) 
Kenitra,  Rabat-Sale,  and  Tangier  have  the  highest  proportion  of  Bidonvilles. 
The  diet  of  those  living  in  Bidonvilles  was  deficient  not  only  in  calories 
and  protein  but  in  all  nutrients  studied.    The  intake  of  calcium  and  riboflavin 

was  especially  low  (less  than  40  percent  of  recommended  intake). 
Anthropometric  Data 

The  most  comprehensive  anthropometric  survey  was  conducted  by  the  MOPH 
in  1971.     The  survey  plan  was  based  upon  that  used  for  the  Consumption  and 
Household  Expenditures  Survey.     The  only  difference  was  that  the  MOPH  only 
included  those  less  than  4  years  of  age.     Some  6,300  children,  0  to  4  years 
of  age,   in  15  urban  and  13  rural   locations  were  examined  (MOPH  1973)-  First 
degree  (90  to  81  percent  of  norm),  second  degree  (80  to  61  percent  of  norm), 
and  third  degree  (61  percent  or  less  of  norm)  malnutrition  were  defined  using 
the  Ecole  European  Classification  scheme.     In  most  instances,  irrespective 
of  age,  the  degree  of  malnutrition  in  rural  children  was  equal  to  or  greater 
than  that  of  various  urban  strata  (Figure  4).    Among  urban  children,  less  than 
21  months  of  age,  those  residing  in  the  Bidonvilles  and  old  medinas  appeared 
to  be  the  most  severely  malnourished. 

The  prevalence  of  malnutrition  throughout  the  first  33  months  of  life 
appears  to  be  the  result  of  numerous  practices  and  circumstances.    The  majority 


Appendix  C-1 

of  Moroccans  practice  abrupt  weaning  onto  a  ce rea 1 -based  diet.  According 
to  a  recent  CRS  survey  of  Al6  mothers,  93  percent  followed  abrupt  weaning 
procedures.     Of  these  93  percent,  more  than  two-thirds  occurred  between  7 
and  23  months  of  age.    The  vulnerability  of  these  young  children  to  mal- 
nutrition appears  to  be  a  result  of  their  intensive  need  for  calories  and 
protein  for  growth  and  maintenance,  their  susceptibility  to  parasites  and 
infectious  diseases,  and  their  low  priority  within  the  family  for  receiving 
adequate  food.     The  preponderantly  cereal-based  diet  is  not  adequately  meeting 
their  caloric  and  protein  needs. 

Data  on  incidence  of  combined  second  and  third  degree   (moderate  and 
severe)  malnutrition  are  plotted  by  province  and  urban  sector  in  Figures  5 
and  6.    Although  direct  comparisons  between  provinces  cannot  be  made,  a 
relative  indication  of  incidence  may  be  gleaned. 

Vitamin/Mineral  Status 

According  to  data  from  the  Consumption  and  Household  Expenditure  Survey 
(1970-71),  the  most  limiting  nutrient  in  the  average  Moroccan  diet  appears  to 
be  vitamin  B2  (riboflavin).     Calcium  and  vitamin  C  are  also  consumed  in  less 
than  recommended  levels  (Table  k) . 

The  relative  intake  of  various  vitamins  and  minerals  by  sub-groups 
within  the  population  varies.     For  example,  the  diets  of  those  living  in 
Bidonvilles  were  deficient  in  all  nutrients  studied,  whereas  those  living  in 
the  Southern  Economic  Region  (Rl)  were  deficient  in  vitamin  C,  calcium, 
vitamin  B2  and  vitamin  A  in  that  order.    Although  the  diets  of  the  urban  and 
rural  populations  were  both  most  deficient  in  vitamin  82,  the  relative  order 
of  the  remaining  deficient  nutrients  varied.     Rural  populations  consumed  less 
than  adequate  quantities  of  vitamin  C,  calcium  and  vitamin  A,  whereas  urban 
populations  consumed  inadequate  quantities  of  calcium  and  niacin. 
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Although  vitamin  D  was  not  studied  in  the  consumption  survey,  rickets 
has  long  been  a  nutritional  problem  in  Morocco.    The  MOPH  has  had  an  active 
vitamin  D  supplementation  program.     For  those  not  reached  by  this  program, 
vitamin  D  deficiency  may  still  be  a  significant  problem. 

Anemia,  with  the  implicit  deficiency  in  iron,  has  been  referred  to  in 
several  earlier  nutrition  surveys  (Nutrition  Systems  Study  Unit).    The  nature 
and  extent  of  iron  deficiency  seems  to  vary.    The  consumption  survey  showed 

that  those  with  lower  incomes  and/or  residing  in  Bidonvilles  were  most  likely 
to  consume  inadequate  quantities  of  iron. 

The  importance  of  the  B  vitamins  as  components  of  coenzymes  essential 
for  the  metabolism  of  macronutr ients  (carbohydrates,  proteins,  lipids),  as 
well  as  the  role  of  calcium  and  iron  in  bone  and  tissue  structure,  suggest 
that  the  Moroccan  diet  would  benefit  through  enrichment  with  these  nutrients. 
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ill.     GOVERNMENTAL  NUTRITION  POLICY  AND  PROGRAMS 


The  GOM  has  both  a  philosophical  and  a  pragmatic  interest  in  improving 
the  nutritional  status  of  the  population.    The  King  is  interested  in  programs 
which  improve  the  standard  of  living  of  the  people.    The  current  five-year  plan 
includes  among  its  goals  a  more  equitable  distribution  of  the  fruits  of  ex- 
pansion in  a  just  social  context.    According  to  several  sources,  the  new  five- 
year  plan,  which  is  currently  being  drafted,  includes  social  equity  as  a  major 
goa  1 . 


Nutrition  Policy  and  Planning 
The  I ntermi n i s teri al  Commission  on  Food  and  Nutrition  (CIAN)  was  initially 


conceived  in  1959  to  develop  a  national  strategy  for  improving  the  nutritional 
status  of  Moroccans.    The  existence  of  CIAN  was  reconfirmed  in  1972  by  govern- 
mental decree.    At  that  time,  CIAN  was  charged  with  the  responsibility  of 
developing  a  national  nutrition  policy.    Two  specific  activities  were  defined: 
a)  To  coordinate  applied  nutrition  and  nutrition  education  programs;  and  b) 
to  coordinate  research  on  nutritional  needs  and  food  behavior.     CIAN  includes 
representatives  from  the  following: 


Ministries 


Secretaries  of  State 


Agriculture  and  Agrarian  Reform 
Commerce  and  Industry 
Cu 1 tural  Af f ai  rs 


Economi  c  Af f ai  rs 


Entr'Aide  Nationale  and 


Fi  nance 


I nformat ion 


Handl crafts 
Planning  and  Regional  Development 
Youth  and  Sports 


Interior 


Labor  and  Social  Affairs 


Primary  and  Secondary  Education 


Public  Health 
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Recently,  the  Secretary  of  State  for  Planning  and  Regional  Develop- 
ment (plan)  established  a  group  responsible  for  nutritional  studies  and 
research  within  the  Human  Resources  Division.    This  group,  Cellule  de 
P Ian i f i cat  ion  et  d'Etudes  Nutri t ionnel les  (CEPEN)   is  charged  with  the  plan- 
ning, coordination  and  analysis  of  nutrition  activities.    The  organizational 
structure  is  shown  in  Figure  7.    CEPEN  is  expected  to  assist  CIAN  in  its 
responsibilities  as  follows: 

a)  Define  the  nutritional  problem(s)   in  Morocco; 

b)  in  cooperation  with  appropriate  ministries,  develop  a  national 
nutrition  strategy  to  be  incorporated  into  the  new  five-year 
plan;  and 

c)  coordinate  nutrition  activities. 

AID/Morocco,  through  its  contractor,  Research  Triangle  Institute  (RTI) 
(North  Carolina),  will  assist  CEPEN  in  developing  the  capability  of  nutri- 
tional planning  and  analysis.    As  a  result  of  the  three-year  RTI  contract, 
the  following  objectives  have  been  defined: 

a)  The  establishment  of  a  self-sustaining  capability  within  the  GOM 
for  nutrition  planning  and  programming; 

b)  the  development  of  a  national  nutrition  strategy; 

c)  the  articulation  of  nutrition  policies  and  programs  in  the  new 
five-year  plan;  and 

d)  the  activation  of  various  nutrition  interventions  by  the  end  of 
the  project  (fal 1  1979) . 

Nutrition  Programs 
Several  Ministries  and  Secretaries  of  State  have  active  programs  in 
social  service  which  provide  the  participants  with  nutritional  benefits.  A 
brief  summary  of  programs  and  intended  impact  is  shown  in  Table  5. 
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The  MOPH  has  conducted  active  programs  in  nutrition  education  and 
vitamin  D  supplementation  through  their  mother-child  health  care  (MCH)  centers. 

USA! D/Morocco  nutrition  related  activities  consist  of  the  contract 
with  RTI   to  assist  the  GOM  in  planning  a  nutrition  strategy,  a  loan  held  by 
CRS  to  administer  and  coordinate  a  Nutrition  Training  School   in  Marrakech 
(discussed  later)  and  the  administration  of  Title  II  commodities.     CRS  dis- 
tributes Title  il  goods  through  the  Social  Ecucation  Centers  of  Entr'Aide 
Nationale.     The  39,000  MT  distributed  annually  is  one  of  the  largest  Title  II 
programs  in  existence.    Although  the  quantity  of  food  and  number  of  recipients, 
575,000,  have  remained  relatively  constant  for  the  past  five  years,  the  nature 
of  recipients  has  changed.    Title  II  commodities  (CSM,  soy  fortified  flour, 
oil,  WSB  or  rolled  oats)  are  no  longer  used  in  school   lunch  programs.  Recent 
emphasis  has  been  placed  on  preschool  programs,  with  375,000  of  the  recipients 
being  preschoolers  and  their  mothers.    The  remaining  recipients  are  25,000 
orphans  and  25,000  young  girls  (8-14  years)   in  handicraft  centers  and  their 
families  (175,000  total  recipients).    The  World  Food  Program  is  participating 

in  the  school   lunch  programs. 

Entr'Aide  Nationale  (EN)  and  CRS  work  in  close  cooperation  with  the 
programs  of  food  distribution  and  nutrition  education  within  the  250  Social 
Education  Centers  of  EN.    The  location  and  numbers  of  centers  are  shown  in 
Table  6.     Each  center  has  two  moni tresses  in  charge  who  receive  nutrition 
training  at  the  school   in  Marrakech.    Typically,  a  center  reaches  1,500 
recipients  or  500  families;  the  family  consists  of  a  mother  and  one  preschool 
child  who  is  brought  to  the  center  for  height  and  weight  measurements.  A 
second  preschool  child,  at  home,  is  to  receive  an  equal  portion  of  the  food. 
The  mother  comes  to  the  center  once  a  month  and  ordinarily  receives  3  kg.  soy 
fortified  flour,  3  kg.  CSM  and  1-1/2  liters  of  oil.    A  nutrition-food 
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demonstration  lesson  is  provided  with  each  visit  to  the  center.     If  available, 
soy  fortified  rolled  oats  or  WSB  is  also  distributed  in  3  kg.  quantities/family. 
The  purpose  of  this  program  is  to  reach  the  poorest  families  in  urban  and 
rural  areas.    The  location  of  the  centers  is,  therefore,  continually  respon- 
sive to  areas  of  greatest  need,  with  new  centers  opening  and  others  closing 
as  a  result. 

The  Nutrition  Training  School   in  Marrakech  is  coordinated  by  three 
nutritionists,  a  Moroccan,  a  Tunisian  and  an  American.    There  are  four 
Moroccans  currently  receiving  nutrition  training  in  Tunisia;  they  will  be 
responsible  for  the  school  by  1978.     The  monitresses  in  charge  of  the  Social 
Education  Centers  receive  a  one-month  course  on  practical  food  demonstrations 
and  nutritional   information.    These  lessons  are  ultimately  presented  to  re- 
cipients during  their  monthly  visit  to  the  center.     Future  plans  include 
training  in  nutrition  education  as  part  of  the  curriculum  at  the  handicraft 
centers.    The  Marrakech  school  would  be  responsible  for  initial  training  of 
the  teachers  in  these  centers. 

The  MOPH-GOM/UNI CEF  and  Societe  d 'Exploi tation  des  Produits  Oleagineux 
(SEPO)  have  cooperated  in  a  joint  effort  to  produce  Actamine-5,  an  infant 
weaning  food  comprised  of  locally  available  cereals  and  legumes,  but  containing 
a  small  percentage  of  imported  non-fat  dried  milk  (see  Wheat  and  Wheat  Foods 
Section).    Actamine  is  available  both  commercially  and  through  various  govern- 
mental programs.    Several  agencies  of  the  GOM  I ntermin i ster ial  Commission  are 
obligated  to  purchase  various  quantities  of  Actamine.     In  the  case  of  EN, 
this  is  ^00  MT  per  year. 
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IV.     WHEAT  AND  WHEAT  FOODS 
Wheat  Situation 

The  GOM  has  the  major  role  in  the  purchase,  distribution,  export 
and  import  of  cereals  through  an  agency  called  L'Office  National  Interpro- 
fessionnel  des  Cereales  et  Legumes  (ONICL).     ONICL  is  administered  by  an 
interprofessional  council  comprising  the  Ministeries  of  Agriculture,  Interior, 
Finance  and  Commerce,  and  representatives  for  cereal  growers,  cooperatives, 
millers,  bakers  and  consumers.    The  fundamental  objective  of  ONICL  is  to 
assure  a  constant  cereals  supply  at  stabilized  prices  to  the  Moroccan  people. 
This  is  accomplished  by  regulating  the  commercialized  sector  of  Morocco's 
cereals  and  legumes  system.     In  the  case  of  wheat,  this  involves  credit  to 
farmers;  procurement  of  part  of  the  domestic  production,  at  a  fixed  price; 
responsibility  for  total   imports;  storage;  distribution  to  65  large  commercial 
millers;  payment  of  fees  for  milling  and  flour  distribution;  fixing  flour 
prices;  licensing  of  bakeries;  and  fixing  bread  and  processed  wheat  food  prices. 
Currently,  fixed  retail  prices  for  flour  and  processed  foods  are  below  free 
market  levels;  i.e.,  GOM  assures  an  affordable  supply  of  wheat-based  foods 
by  subsidizing  costs.     Prices  are  fixed  by  Government  decree. 

The  total  supply  and  per  capita  utilization  of  major  cereal  grains  are 
listed  in  Table  7,  and  the  utilization  trend  of  the  same  grains  is  listed  in 
Table  8.     Long-term  trends  of  grain  production  and  trade  confirm  that  Morocco 
is  farther  from  self-sufficiency  in  wheat  now  compared  to  5  and  15  years  ago. 
The  area  planted  in  cereals  has  increased  by  less  than  8  percent  since  the 
early  50 ' s  even  though  total  country  requirements  for  the  major  cereals  have 
increased  from  2.9  million  MT  (average  1951-1955)  to  5-2  million  MT  (average 
I97A-I975).     Even  though  this  discrepancy  is  partially  ameliorated  by  somewhat 
higher  yields  of  wheat  and  barley  per  acre  at  the  present  time,  a  large 
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proportion  of  the  cereal  requirement  is  being  met  by  importation  of  soft 
wheat . 

Exports  and  imports  of  the  four  major  cereals  from  1959  to  1975  are 
listed  in  Table  9.    Soft  wheat  is  becoming  increasingly  Important  in  the 
national  diet  relative  to  durum  wheat.    Presumably  as  a  result  of  urbani- 
zation and  concomitant  increases  in  per  capita  income,  per  capita  consumption 
of  soft  wheat  has  increased  from  28  kg.   in  I959-6O  to  87  kg.   in  197^-75,  and 
to  (estimated)   102  kg.   in  1976.     This  represents  more  than  a  three-fold  in- 
crease in  15  years.     Local  production  of  soft  wheat  averaged  A62,000  MT 
during  1971-75,  and  is  projected  to  be  about  500,000-600,000  MT  during  the 
next  decade.    The  balance  of  soft  wheat  requirements  has  been  met  by  increasing 
imports,  and  presumably  imports  will   increase  even  further  if  the  same  demand 
for  soft  wheat  continues  to  exist  in  the  increasingly  urban,  and  expanding, 
population.     Between  1959-60  and  197^-75,  imports  of  soft  wheat  increased 
from  45,000  MT  to  1,040,000  MT,  or  23-fold.    The  1975-76  soft  wheat  imports 
were  estimated  to  be  1,303,000  MT.    This  latter  figure  corresponds  to  a  per 
capita  consumption  of  imported  soft  wheat  of  73  kg.     Imports  are  mainly  soft 
wheat  from  the  European  Economic  Community  and  the  United  States. 

The  average  per  capita  consumption  of  wheat  (soft  and  durum)   is  esti- 
mated to  be  about  194  kg.  for  1976.     Since  there  exist  predominantly  wheat- 
eating  and  barley-eating  regions  in  Morocco,  regional  per  capita  wheat  con- 
sumption varies  greatly. 

Wheat  Milling  Industry 
There  are  at  least  6OO  wheat  mills  in  Morocco,  though  most  are  local, 
small,  artisan  mills.     Sixty-five  mills,  all  members  of  the  professional  Flour 
Millers  Association,  account  for  most  of  the  soft  wheat  flour  entering  com- 
mercial channels;  these  mills  account  for  the  entire  milling  of  imported  soft 
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wheat.     Negligible  amounts  of  durum  wheat  are  milled  by  these  larger  mills. 
Local  soft  wheat  is  purchased  for  milling,  by  ONICL,  at  a  fixed  price  of 
600  DH/MT  (U.S.  $13^/MT).     Imported  wheat  is  purchased  at  world  prices,  c.i.f. 
Morocco.    Approximately  90  percent  of  the  imported  wheat  is  milled  at  an 

extraction  rate  of  77  kg./lOO  liters  of  wheat,  although  this  can  go  as  high 
as  81-82  kg. /loo  liters  for  smal 1 -kerneled  U.S.  wheat.     (The  mean  extraction 
rate  by  U.S.  reference  terms  is  78  percent).    This  flour  is  termed  farine 
nationale,  and  is  sold  by  the  millers  for  855  DH/MT  (U.S.  $0.087/lb.).  A 
farine  deluxe  accounts  for  the  other  10  percent  of  soft  wheat  flour  milled 
at  68  kg./lOO  liters,  and  sold  at  864.3  DH/MT  (U.S.  $0.088/lb.)  to  patisseries. 
These  prices  are  listed  in  Table  10. 

The  quantities  of  wheat  milled,  and  resultant  flour  sold  by  the  65 
large  mills  in  1976  are  listed  in  Table  11.    One  can  assume  this  is  almost 
entirely  soft  wheat  and  virtually  all   imported  (ONICL,  Professional  Flour 
Millers  Association).    The  distribution  of  the  majority  of  these  mills,  by 
province,   is  shown  in  Figure  8. 

An  attempt  was  made  to  ascertain  the  quantity  of  commercially  milled  soft 
wheat  flour  available  in  various  provinces.    Assuming  that  all  of  the  flour 
produced  by  these  commercial  mills  is  sold  within  the  province  in  which  it  is 
milled,  the  annual  quantities  of  flour  sold,  or  available,  per  capita  in  each 

of  the  respective  provinces,  are  shown  in  Figure  9* 


Provinces  with  three  or  less  commercial  mills  are  as  follows: 


Provi  nee 


Number  of  mills 


Tangier 

Rabat-Sale,  Kenitra,  Tetouan 
Agadir,  Essaouira,  Safi 


3 


2 
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Annual  per  capita  sales  of  these  mills  within  these  provinces  are  as  follows: 

Province  Kg. /cap i  ta/year 

Tangier  121 

Rabat-Sale"  86 

Agadir  kk 

Safi  38 

Tetouan  35 

Essaoui  ra  23 

Kenitra  ]k 

A  flow  sheet  depicting  the  commercial  milling  process  of  soft  wheat 

in  Morocco  is  available  (AID  Report  No.  2,  March  1970:   Improving  the  Nutritive 

Value  of  Cereal  Based  Foods.    Contract  No.  Al D/csd- 1 586) . 

Flour  Ut i 1 i  zat  ion 

Slightly  more  than  one-half  of  the  total  wheat  flour  (i.e.,  from  soft 
plus  durum  wheats)  consumed  in  Morocco  is  through  autoconsumpt ion ,  viz.,  wheat 
is  milled  into  flour  and  converted  into  an  edible  food  directly  by  the  consumer 
(see  Food  Consumption  Section  below).     The  remainder  of  the  flour  is  derived 
from  commercial  milling,  and  is  sold  as  flour  or  is  processed  into  bread, 
pasta,  biscuits,  cakes  and  couscous  on  a  commercial  basis.    The  number  of 
commercial  or  modern  bakeries,  pasta  and/or  couscous  plants,  and  biscuit  plants 
in  Morocco  as  of  1973  are  listed  in  Table  12  on  a  province  basis.     The  actual 
quantity  of  flour  utilized  by  these  industries  in  197i"72  was  approximately: 
Bakeries,  77,000  MT;  pasta  and  couscous,  19,000  MT;  and  biscuits,  6,^00  MT. 
These  figures  (ONICL,  1973)  account  for  approximately  lA  percent  of  available 
soft  wheat  flour,  and  approximately  5  percent  of  available  soft  wheat  plus 
durum  flour.    The  balance  of  the  commercial  flour  is  sold  as  flour  to  be  con- 
verted by  the  homemaker  into  an  edible  form. 
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A  simple  formulation  of  flour,  salt,  yeast,  water,  and  sometimes  sour- 
dought  starter  is  typical  for  Moroccan  breads.     Both  French-type  baguettes  and 
traditional  round  flat  breads  are  available,  although  the  availability  of 
baguettes  outside  the  largest  urban  centers  is  doubtful.    The  traditional 
loaf  varies  somewhat  in  shape  and  size  but  the  most  common  is  a  dome-shaped 
loaf  of  relatively  low  specific  volume.     Loaves  are  about  20  centimeters  in 
diameter,  and  weigh  300  grams  at  the  commercial  bakeries.    More  common,  however 
the  dough  is  prepared,  molded  and  divided  in  the  home,  and  then  taken  daily  to 
commercial  bakeries  to  be  baked.     Composite  loaves  of  wheat  and  barley  flours 
reportedly  are  common  in  some  provinces;  the  amount  of  barley  approaches  100 
percent  in  the  predominantly  barley  growing  region. 

Wheat  Foods  Consumption 

The  quantities  of  cereals  and  cereal  foods  consumed  per  capita  per  year 
are  listed  in  Table  13.    The  quantities  of  durum  and  soft  wheats  consumed  per 
capita  per  year  are  listed  in  Table  14.    The  percentages  of  these  wheat  foods 
purchased  via  commercial  channels  are  shown  in  parentheses. 

Approximately  SG  percent  of  durum,  and  100  percent  of  soft  wheat  con- 
sumed within  the  urban  population  is  derived  from  commercial  production  sources 
In  contrast,  Al.7  percent  and  91.6  percent  of  durum  and  soft  wheat  are  utilized 
by  autoconsumpt i ve  means  in  the  rural  sector.     It  can  be  calculated  that  wheat- 
based  foods  derived  from  commercial  channels  comprise  not  less  than  90  percent 
of  all  cereal  foods  consumed,  and  more  than  92  percent  of  all  wheat-based  foods 
consumed  within  the  urban  sector.     In  addition  to  the  "purchased  bread"  listed. 
I.e.,  from  commercial  bakeries,   it  is  fair  to  assume  that  the  majority  of  the 
flour  and  semolina  listed  is  converted  into  bread  and  pasta  by  the  homemaker. 

In  contrast  to  the  urban  sector,  rural  consumption  of  commercially- 
derived  wheat-based  foods  is  not  more  than  28  percent  of  all  cereal  foods  con- 
sumed. 
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It  Is  emphasized  that  the  data  cited  in  Table  13  were  gathered  7  years 
ago.    The  1971  per  capita  consumption  of  soft  wheat  shown  In  Table  1^,  71.06  kg. 
and  31.53  kg.  for  urban  and  rural  sectors,  respectively,  had  increased  to 
102  kg./capi ta/year  countrywide  average  in  1976.     It  is  likely  that  this  huge 
Increase  in  soft  wheat  consumption  is  concentrated  within  the  urban  areas 
which  have  experienced  large  population  increases  during  the  past  six  or  seven 
years.    Moreover,  if  the  established  patterns  of  wheat  food  distribution  and 
consumption  have  been  maintained,  and  there  are  no  reasons  to  believe  they 
have  not,  then  consumption  of  soft  wheat  by  the  urban  population  will  be  derived 
virtually  entirely  from  commercially  processed  wheat. 

Annual  per  capita  consumption  of  cereals  and  cereal  products  based  on 
socioeconomic  and  income  levels  are  documented  for  both  urban  and  regional 
popu lat ions  (1971).-^    For  different  urban  areas,  Modernes  Luxe,  Modernes 
Moyens,  Medina,  Nouvelle  Medina,  Bidonvilles,  and  Semi  Urbains  and  Douars 
Urbains,  cereal  and  cereal  production  consumption  showed  a  mean  intake  in  1971 
of  lAl.67  kg , /cap i ta/year ,  with  a  range  of  126.47  -  157-93  kg.     On  a  regional 
basis  (Region  du  Sud,  Tensift,  Centre,  Nord-ouest,  Centre-Nord,  Centre-Sud, 
et  de  1 'Oriental),  the  corresponding  figures  showed  a  range  of  I65.OO  -  230.81 
kg ,/capi ta/year ,  with  a  mean  value  of  193.32  kg.     It  is  again  emphasized  that 
these  data  are  at  least  6  years  old,  and  per  capita  cereal  consumption  has  in- 
creased considerably  since  that  time.    Nevertheless,  these  trends  in  consumption 
probably  still  prevail.    The  higher  cereals  consumption  on  a  regional  basis 
compared  to  the  urban  populations  reflects  a  higher  cereals  consumption  among 
the  rural  population,  which  is  also  evident  in  Table  13.    This  is  undoubtedly 

h/    Consumption  and  Household  Expenditures  in  Morocco,   IV.  Food  and 
Nutrition,  1970-71,  Director  of  Statistics. 
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mainly  au toconsumpt i on  and,   in  contrast  to  urban  consumption,  includes  barley. 
These  data  together  with  those  in  Tables  13  and  14  reiterate  the  fact  that  all 
urbanites,  irrespective  of  income  level,  appear  to  consume  mostly  wheat-based 
foods  derived  from  commercial  outlets. 

ActamI ne-5 

Actamine-5  is  the  trade  name  for  a  wheat- legufDe  based  weaning  food 
introduced  into  Morocco  in  1977  under  a  joint  cooperative  agreement  between 
the  MOPH,  UNICEF  and  SEPO,  a  privately-owned  commercial  enterprise.     SEPO  pro- 
vided the  location  and  manpower,  whereas  UNICEF  provided  70  percent  of  the 
equipment  cost  and  formulation  and  instructive  expertise.    Though  complete 
details  were  not  obtained  by  the  WRRC  team,  it  appears  that  the  current  formu- 
lation of  Actamine  is  as  follows:     Soft  wheat  flour,  23  percent;  chickpea  flour, 
23  percent;  lentil  flour,  23  percent;  NFDM,  15  percent,  sucrose,  15  percent; 
vitamins  and  minerals,  1  percent.     in  1975,  the  MOPH  had  sought  a  formulation 
consisting  of  28  percent  wheat  flour,  38  percent  chickpea  flour,  19  percent 
lentil  flour,  10  percent  NFDM,  5  percent  sugar,  and  vitamins  and  minerals. 

The  method  of  preparation  appears  to  be  as  follows:    Wheat  flour  is 
mixed  with  water  containing  a- amylase,  then  heated  to  130°C  under  pressure; 
chickpea  and  lentil  flours  are  added  and  the  mixture  is  reheated  to  130°C  to 
ensure  sterilization.    At  this  point,  the  mixture  is  extruded,  dried  to  7  per- 
cent moisture  "to  stop  amylase  reaction"  and  then  further  dried  to  3  percent 
moisture.    The  dried  product  is  milled  into    a  flour  to  which  is  added  NFDM, 
sucrose,  vitamins,  minerals,  and  flavoring  (banana  during  visit  May  1977). 
SEPO  claims  the  product  contains  19-5  -  20  percent  protein  and  has  a  93  percent 
digestibility  coefficient.     SEPO  stated  that  no  change  in  formulation  could 
be  explored  without  approval  by  UNICEF  (Dr.  Aude,  Tunisia). 
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During  June  1977,  Actamine  was  selling  commercially  for  Z.kO  -  2.60 
DH/350g.  package.    This   is  equivalent  to  69  to  75  U.S.  cents/lb.     SEPO  claims 
the  selling  price  is  equal  to  the  cost  of  production  and  that,  therefore,  they 
show  no  profit  for  this  product. 

Commercial  samples  of  Actamine-5  were  purchased  by  USA  I D/Morocco  at 
2.60  DH/350g.,  and  were  analyzed  by  WRRC  upon  return  to  U.S.A.,  with  the 
following  results: 

%  H2O         ^  N         %  fat         %  fiber         %  ash 

5.22         2.97"        2.05  0.59  3.09 

*  Protein  (N  x  6.25)  =  18.56^ 
PER  =  2.08  (casein  =  2.50) 
Digestibility  Coefficient  =  95^ 
N  Digestibility  =  89^  (corrected) 
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V.     PROTEIN  SOURCES 
At  present,  Morocco  does  not  have  a  local  supply  of  protein  products 
In  a  form  suitable  for  fortifying  wheat  flour.    Two  classes  of  agricultural 
commodities  are  available,  however,  that  are  potentially  usable  for  this 
purpose  and  which  need  to  be  evaluated.    These  are  pulses  and  oilseeds. 

Pulses 

Principal  pulses  consumed  in  order  of  importance  are  fava  beans, 
lentils,  chickpeas,  and  dry  peas.    Annual  consumption  of  all  pulses  averages 
about  11.2  kilograms  per  capita.     Most  consumption  is  in  the  Rharb,  the 
south  and  the  mountains;  therefore,  per  capita  consumption  in  these  areas  is 
greater  than  the  national  average. 

Morocco  is  self-sufficient  in  pulse  production  and  produces  enough  of 
the  principal  varieties  for  a  sizeable  export  trade.    Average  annual  production 
for  the  five-year  period  1971-72  through  1975-76  and  production  for  the  1975-76 
season  by  variety,  as  well  as  quantities  exported  in  1975  are  given  in  Table  15. 

The  average  price  received  by  producers  in  1975  and  the  export  price 
that  year  for  fava  beans,  chickpeas,  lentils,  and  green  peas  are  given  in 
Table  16.     It  would  seem  impractical  to  consider  "other"  varieties  as  they 
are  either  used  for  livestock  feed  or  are  produced  in  very  small  quantities. 

The  prices  of  chickpeas  and  lentils  would  appear  to  be  too  high  for  a 
straight  substitution  in  soft  wheat  flour  unless  heavy  government  subsidies 
were  involved.    The  export  price  of  DH  10^0  per  MT  for  fava  beans  shown  in 
Table  16  should  be  ignored  because  it  is  for  seed  beans.    The  producer  prices 
of  DH  660  and  610  per  MT  for  fava  beans  and  green  peas,  respectively,  are 
competitive  with  soft  wheat;  therefore,  processing  costs  to  manufacture  flours 
suitable  for  fortification,  availability,  government  policy,  and  consumer 
acceptance  are  the  factors  that  would  need  to  be  overcome  to  achieve  this 
substitution. 
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Oi ] seeds 

Although  Morocco  produces  some  oilseeds,  and  exports  both  olive  oil 
and  fish  oil,  on  balance  there  are  large  annual  deficits  of  fats  and  oils. 
These  deficits  are  currently  met  by  Imports  of  both  crude  seed  oils  and  oil- 
seeds.   The  crude  oils  are  refined  in  1^  refineries  which  have  a  total  capacity 
of  186,000  MT  per  year.    The  imported  oilseeds,  along  with  Morocco's  own 

production,  are  crushed  In  two  modern  oilseed  crushing  plants.    One  of  the 
oilseed  crushing  plants  Is  located  In  Casablanca  (SEPO)  with  an  annual  capacity 
of  72,000  MT  of  seed  and  the  other  Is  located  in  Kenitra  (SIGO)  with  an  annual 
capacity  of  120,000  MT.    At  present,  both  plants  are  underutilized,  but  govern- 
ment plans  call  for  increased  use  of  these  plants, and  for  self-sufficiency  In 
production  of  oilseeds  and  seed  oils  by  I982.    The  1973"77  five-year  plan 
called  for  75  percent  self-sufficiency  by  1977  but  fell  short  of  this  goal 
by  a  large  margin. 

Currently,  the  major  oilseed  crops  In  Morocco  are  sunflower,  peanuts, 
and  cottonseed.    Peanuts  are  mostly  eaten  directly  and  probably  will  continue 
to  be  used  for  direct  consumption  because  of  price  differentials  between  them 
and  the  other  oilseeds.    Major  oilseed  Imports  are  soybeans  and  rapeseed. 
Future  imports  of  rapeseed  and  rapeseed  oil  seem  to  be  In  some  question  be- 
cause of  health  reasons   (erucic  acid  content).     Recent  production  and  Imports 
of  the  major  oilseeds  are  given  in  Table  I7. 

In  its  attempt  to  stimulate  production  and  to  achieve  self-sufficiency 
in  oilseed  and  seed  oil  production,  in  December  197^  the  GOM  raised  guaranteed 
prices  on  sunflower  and  cotton  and  announced  guaranteed  prices  for  soybeans, 
rapeseed,  and  saff lower  seed.    Whether  or  not  Moroccans  are  successful  In  their 
effort  to  become  self-sufficient  In  oilseed  production.  It  seems  clear  that  the 
two  oilseed  crushing  plants  will  continue  to  operate  and  will   increase  their 
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production  by  crushing  greater  quantities  of  imported  oilseeds,   if  necessary. 
One  or  both  of  these  plants  would  be  the  most  likely  source  of  a  defatted 

oilseed  flour  that  could  be  used  to  fortify  wheat  flour.     Currently,  these 

plants  produce  oilseed  meal  or  cake  that  is  a  byproduct  of  their  oil  extraction 

operation.     Part  of  this  meal   is  used  for  livestock  feeding  within  Morocco  and 

part  is  exported.     The  annual  production  of  meal  by  type  for  1975  and  1976 

and  exports  for  1975  are  given  in  Table  18.     In  1975,  the  price  of  the  meals 

exported  ranged  from  a  low  of  DH  ^50  per  MT  for  rapeseed  to  DH  621  per  MT  for 

sunflower.     Soybean  meal   is  not  currently  exported.     Its  local  price  as  feed 

is,  therefore,  assumed  to  be  within  the  range  of  the  other  oilseed  meals. 

Although  a  food-grade  oilseed  flour  theoretically  could  be  made  from 

many  oilseeds,  only  soy  has  achieved  any  significant  commercial  production  on 

a  worldwide  basis  and  is,  therefore,  the  only  one  given  consideration  here. 

To  produce  a  food-grade  full-fat  or  defatted  soy  flour  in  a  Moroccan  oilseed 

plant  would  require  processing  a  high  quality  soybean,  and  possibly  modification 

of  present  processes  by  installation  of  additional  equipment.    This  would  result 

in  a  flour  price  higher  than  for  soybean  meal.     Plant  processing  costs  for 

producing  oil  and  meal  for  feed  have  been  reported  at  about  25  U.S.  cents  per 

bushel  of  beans  (approximately  h]  DH/MT) .    Alteration  of  such  a  plant  to  permit 

production  of  edible  defatted  flour  has  been  estimated  to  increase  processing 

5/ 

costs  "only  a  few  cents  a  bushel  of  beans"  (or  "a  few  DH/quintal") .—      It  can 
be  assumed  that  similar  cost  differences  would  prevail   in  Morocco. 


5/    Edible  Soy  Protein ,  Farmer  Cooperative  Service,  U.S.  Dept.  Agr., 
PCS  Research  Report  33.     Jan.   1976,  p.  23. 
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VI.     CARBOHYDRATE  SOURCES  FOR  COMPOSITE  FLOUR 

In  view  of  the  large  annual  foreign  trade  deficits  experienced  by 
Morocco,  and  the  government's  objectives  of  increased  production  of  local 
food  crops,  consideration  could  be  given  to  the  use  of  low  cost  indigenous 
carbohydrate  sources  for  extending  commercial  wheat  flour,  most  of  which  is 
made  from  imported  wheat.    This  could  be  done  in  conjunction  with  a  protein 
fortificant,  such  as  soy  flour,  to  reduce  overall  fortification  costs.  Two 
commodities  which  might  be  feasible  for  this  purpose  are  barley  and  corn. 

Barley  is  the  principal  cereal  crop  grown  in  Morocco  and  in  some  regions 
is  the  major  food  crop  eaten.    Morocco  produces  most  of  its  barley  needs, 
though  in  some  years  small  quantities  are  imported.    The  average  annual  pro- 
duction of  barley  for  the  five-year  period  between  1971~72  and  1975"76  was 
about  2.1  million  metric  tons.     In  1975"76,  production  was  about  2.9  million  MT 
and  in  1975  an  additional  89,000  MT  of  barley  were  imported.  Production, 
imports  and  utilization  of  barley  can  be  gleaned  from  Tables  7»  8  and  9. 

In  the  major  barley  producing  areas,  bread    made  only  from  barley  flour 
is  eaten  in  large  quantities.     In  other  areas,  barley  flour  reportedly  is 
blended  with  wheat  flour  in  various  proportions.     Most  of  this  blending  is 
done  by  homemakers  with  little  or  no  blending  of  barley  and  wheat  flour  by 
commercial  millers  and  bakers. 

Barley  could  be  made  available  in  the  necessary  quantities  to  blend 

with  wheat  in  commercial  flour  mills  through  purchase  of  local  supplies.  A 
consideration  in  evaluating  the  feasibility  of  such  a  practice  is  the  price 
of  barley  which  is  generally  lower  in  price  than  wheat  (Table  10). 

Corn,   like  barley,   is  produced  in  Morocco  in  quantities  nearly  suf- 
ficient to  satisfy  domestic  demand,  with  small  quantities  being  imported 
(Table  9).    A  direct  comparison  of  prices  indicates  that  a  substitution  of 
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locally  produced  corn  for  some  of  the  imported  wheat  could  result  in  a  cost 
savings  (Table  10) . 

In  addition  to  relative  prices  and  availability  of  comestic  supplies, 
further  evaluation  of  barley  and  corn  for  producing  composite  flours  should 
include  probable  nutritional   impact,  consumer  acceptance  and  processing 
capability  within  Morocco. 
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VII.     PROJECT  PROPOSAL  AND  RECOMMENDATIONS 

Based  on  the  data  discussed  in  this  report,  and  the  parameters  sum- 
marized in  Table  19,  the  authors  recommend  two  possible  implementation  projects. 

1.     Fortification  of  soft  wheat  flour,  at  the  mill,  In  one  or  more 
provinces.    The  main  fortificant  initially  would  be  defatted  soy  flour  derived 
from  the  soy-cake  residue  remaining  after  oil  extraction.    This  residue  is 
currently  sold  domestically  as  a  feed  ingredient;  preparation  of  food-grade 
soy  flour  would  necessitate  the  use  of  high  quality  soybeans  and  process  modi- 
fication.    Selected  B-vitamins,   iron  and  calcium  also  would  be  considered  for 
enri  chment . 

Target  provinces  were  selected  on  the  bases  of  the  limited  number  of 
large  commercial  wheat  mills,  a  high  per  capita  availability  of  commercial 
wheat  flour,  and  nutritional  need  (Table  19).     These  parameters  were  selected 
to  maximize  the  likelihood  of  having  the  fortified  wheat  flour  reach  vulner- 
able target  groups  in  the  urban  area. 

An  outline  of  the  tentative  proposal  follows: 

Fortification  of  bread  flour  in  one  province  with  B-vitamins,  calcium 
and  5  percent  defatted  soy  flour.     Based  upon  selection  parameters,  explore 
possibility  with  Rabat-Sale,  Tangier,  Agadir  and  Saf i . 
1977  -  Fall 

a.  Determine  GOM  support/commitment  to  project.     Elicit  recommendations 
and  responses  from  Ministries  of  Agriculture,  Commerce/ Indus  try  and  Public 
Health,  Secretary  of  State  for  Economic  Affairs,  and  PLAN  (CEPEN,  RTI ,  AID). 
Seek  commitment  of  ONICL,  Professional  Flour  Millers  Association,  oilseed 
processor (s) ,  and  miller(s)  involved. 

b.  Presentation  of  proposal  to  mul 1 1 -Min 1 s terl a  1  Coordinating  Committee, 
and  carry  through  to  GOM  approval. 
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c.  Consultant  engineer  to  Morocco  for  assessment  of  potential  for 
production  of  food-grade  soy  flour  (concurrently  to  extent  possible,  establish 
potential  for  production  of  food-grade  flours  from  indigenous  pulses,  legumes 
and  oi 1  seeds) . 

1978  -  First  Half 

d.  WRRC  purchase  imported  defatted  soy  flour  and  vitamins/minerals, 
for  experimental  work  and  acceptance  tests. 

e.  Test  soy  flour  in  breads  with  WRRC-INAV  cooperation,  as  well  as 
selected  bakeries.     Conduct  preliminary  consumer  acceptance  survey. 

f.  Install  blending  equipment  in  flour  mill(s). 

g.  Define  nutritional  and  consumption  base  of  province  in  which 
project  will  be  implemented. 

h.  Morocco  to  begin  production  of  defatted  soy  flour. 

1978  -  Second  Half 

i.  Flour  mill(s)  begin  production  of  soy/vitamin/mineral  fortified 
wheat  flour. 

1979  -  Spring 

j.     Evaluate  project:  Nutritional  and  economic  impact,  effectiveness 
in  reaching  target. 

Throughout  project  there  would  be  feedback  to  GOM  officials  in  decision- 
making positions  through  the  mul ti -Min isterial  Coordinating  Committee  for 
evaluation  and  possible  introduction  into  other  appropriate  provinces. 

2.    Develop  low-cost  protein-rich  wheat-based  infant  food,  in  coopera- 
tion with  a  Moroccan  commercial  agency.    This  product  would  have  higher  protein 
content  and  caloric  density,  and  be  lower  in  price  than  Actamine-5.  The 
product  would  effectively  and  selectively  reach  target  groups    one-half  to  k  years. 
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Other  Recommendations; 

1.  The  dietary  patterns  of  Morocco,  in  terms  of  cereal  consumption, 
vary  markedly  by  geographic  regions.    Any  nutritional  fortification  program 
should  be  specifically  designed  for  the  province(s)  in  which  it  will  be 
implemented  on  the  basis  of  foods  most  commonly  consumed.    Any  such  project 
should  be  planned  to  reach  the  most  nutritionally  vulnerable. 

2.  Effort  should  be  devoted  to  the  most  efficient  means  of  reaching 
the  one-half  to  four-year-old  target  group,  i.e.,  through  the  food  used  for 
weaning.  This  would  include  traditional  foods  in  the  diet  used  for  weaning 
as  well  as  specially  designed  foods. 

The  availability  of  wheat  and  barley,  as  well  as  chickpeas,  lentils, 
peas,  soy  and  fava  beans  in  Morocco  would  appear  to  provide  good  opportunities 
for  simple  blending  operations  whereby  protein-rich  foods  could  be  produced. 
A  cooker-extrusion  operation,  such  as  the  Brady  Crop  Cooker,  could  prepare 
blends  containing  various  proportions  of  these  commodities.     Such  products 
would  include  weaning  and  infant  foods,  and  would  be  produced  easily  and 
relatively  inexpensively. 

3.  In  future  anthropometric  surveys,   it  would  be  useful  to  gather  data 
on  height,  as  well  as  weight  and  age.     Data  could  then  be  analyzed  on  the  bases 
of  height  for  age  (stunting),  weight  for  height  (wasting),  as  well  as  weight 
for  age  (commonly  used  as  an  indication  of  PCM).    This  would  be  helpful  to 
planners  since  chronic  malnutrition  commonly  manifests  itself  in  terms  of 
stunting,  whereas  wasting  is  an  indication  of  acute  malnutrition. 

A.     Any  future  nutritional  surveys  should  be  designed  to  provide  com- 
parative data  on  nutritional  status  on  the  basis  of  socioeconomic  regions  and 
provinces.     Planners  would  use  such  information  to  set  valid  priorities  on 
the  basis  of  nutritional  need. 
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5.     Special  efforts  should  be  made  to  improve  the  riboflavin  and 
calcium  levels  of  the  diet.     Various  methods,  including  nutrition  education, 
changing  food  habits  and  availability,  and/or  fortification  of  commonly 
consumed  foods  should  be  pursued. 
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Table  1 

Population  Distribution,  1975 


Province  or  Prefecture 

Urban 

Rural  • 

*  • 

Total 

Agadir  : 

164,000 

683,900 

847,900 

Al  Noceima  \ 

33,000 

240,000 

273,000 

Azilal  : 

22,100 

343,000 

365, 100 

Ben i -Me Hal  ] 

142,400 

347,300 

489,700 

Bouleman  : 

1 1  ,200 

1 18,600 

129,800 

Chaoven  ] 

30,700 

247,900 

278,600 

El  Jadida  : 

121 ,600 

534,300 

655,900 

El  Kel aa-S ragnna 

57,300 

458,400 

515,700 

Essaoui  ra  : 

51 ,200 

353,700 

404,900 

Fes  ] 

463 ,200 

666,800 

1 , 1 30 ,000 

Figuig  : 

24,900 

73,700 

98,600 

i\.en  1 1  ra 

^ZU , 1 UU 

1   nL'3  cnn 

Khemisset  ; 

:  67,000 

320,600 

3o7,600 

Khenifra  [ 

!         71 ,000 

204, 100 

275,100 

Khovribga  : 

1 73 ,200 

198,800 

372 ,000 

Ksar-es-Souk  ] 

[  43,100 

323  ,800 

366,900 

Marrakech 

:  423,300 

686,000 

1  ,109,300 

Meknes 

!  386,700 

300,300 

^               A  f\.  f\. 

687,000 

Nador 

63,300 

468,000 

531 ,300 

Ouarzazate 

46,000 

535,400 

581 ,400 

Ouj  da 

:  356,600 

313,100 

669,700 

Saf  i 

[  193,500 

401 ,800 

595,300 

Settat 

:  146,700 

597,400 

744,100 

Tanger 

;  240,900 

89,800 

330,700 

Tarf aya 

:  32,700 

47,000 

79,700 

Taza 

:  95,800 

492,600 

588,400 

Tetouan 

:  293,200 

314,200 

607,400 

Ti  zni  t 

;  44,200 

345,200 

389,400 

Pref.  Casablanca 

:  1,864,400 

146,400 

2,010,800 

Pref.  Rabat-Sale 

:  635,700 

110,100 

745,800 

Total 

:  6,619,000 

10,642,700 

17,304,600 

SOURCE:     Le  Maroc  en  Chiffres  1975,  Secretariat  d ' Etat  ^aupres  du  Premier 
Ministre  Charge  du  Plan  et  du  Developpement  Regional. 
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Table  3 

Distribution  of  Households  by  Socioeconomic  Group 
and  Average  Monthly  Expenditures,  1970-1971 


Socioeconomic  group  ] 

%  of  all 

rAVCi  a^c   iiKJii  LI)  1  y 

expenditures 
;        in  dirhams 

ni^iicr    auiiiiiiidLiaLivc   \j  i  i  i^iciis 

^  » ^vJ  / 

V  1  1  1         ciiip  1  vjyccs  a 

1  hh 

1  n7Q 

\/pnHprQ    H    c  ma  1  1    hiicIn^QC    mp  n 

Fa  rme  r-owne  rs 

383 

Farm  workers 

:  11.27 

250 

Industry  &  mine  workers 

:  9.01 

562 

Transportation  &  service  workers 

\  13.34 

509 

Artisans  S  craftsmen 

:  7.59 

299 

Other  active  population 

:  3.18 

271 

Non-active  population 

:  5.01 

375 

Average-Morocco 

448 

SOURCE:    Adapted  from  Consumption  and  Household  Expenditures  in 
Morocco.     IV.  Food  and  Nutrition.  1970-1971. 
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Table  6 


Social  Education  Centers  -  Entr'Aide  Nationale 


Location  ] 

Number  of  centers 

Rabat  : 

6 

Casablanca  : 

15 

Agadi  r  : 

9 

Al  Hoceima  : 

6 

E 1  Jad  i  da  : 

7 

Az  i 1  a j  : 

3 

Boulmane  : 

k 

Chaouen  : 

5 

Beni-Mellal  : 

9 

El  Kelaa  : 

5 

Essaouida  : 

Fes  : 

13 

Figuig  : 

7 

Kenitra  : 

10 

Khemisset 

5 

Khemifra  : 

6 

Khouribga  : 

7 

E  r  rach  i  d 1  a 

Marrakech 

19 

Meknes  : 

:                   1 1 

Nador 

:  6 

Ouarzazate 

:  13 

Ouj  da 

:  15 

Saf  i 

5 

Tanger 

:  12 

Tarf aya 

:  k 

Tetouan 

:  1^ 

T  i  zn  i  t 

:  k 

SOURCE:     Catholic  Relief  Services  -  May  1977- 
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Table  7 

Total  Supply  and  Per  Capita  Utilization 
of  Major  Cereal  Grains,  Select  Years 


Cereal  grain  [ 

Average 

:  1959-60  : 

i 

1969-70  : 

197^-75  : 

1975-76 

Soft  Wheat  : 

Production  (OOO  tons)- 

'  279 

375 

422 

537 

^5 

A04 

1  ,033 

1 ,303 

Domestic  supply  (000  tons) 

1  ,462 

1 ,840 

Per  capi  ta  (Kg) 

28 

52 

87 

102 

Durum  Wheat 

Production  (000  tons) 

732 

1  321 

1  292 

1  597 

CAporLS   v»-'^u  Lons/ 

102 

1 

482/ 

Domestic  supply  (000  tons) 

:  630 

1  .320 

1  ,292 

1 ,645 

Per  capita  (Kg) 

:  55 

88 

11 

92 

Bar  1 ey 

Production  (000  tons) 

;  1,138 

1,986 

2,860 

Exports   (000  tons) 

:  ^3 

101 

892/ 

Domestic  supply  (000  tons) 

:  1,095 

2,161 

1,986 

2,949 

Per  capita  (Kg) 

;  95 

1A5 

118 

164 

Ma  i  ze 

Production  (000  tons) 

:  397 

384 

381 

492 

Exports  (000  tons) 

:  75 

17 

322/ 

Domestic  supply  (000  tons) 

:  322 

367 

381 

524 

Per  capi  ta  (Kg) 

:  28 

25 

23 

29 

jy    Metric  tons. 
2/  Imports. 

SOURCE:    Adapted  from  Office  des  Changes,  Statistiques  du  Commerce 
Exterieur,  1975. 
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Table  8 

Utilization  Trend  of  Major  Cereal 

Gra  i  ns 

Year  . 

Population 

.  Soft  wheat 

Durum 
[  wheat!/ 

:  Barley!'^ 

'   r  1> 
:  Corn— 

_     Mill!  /-Ml  e 

  000  Metric 

Tons  -  -  -  • 

1965  : 

13.1 

618 

1  ,009 

1,190 

272 

1970  : 

15.1 

Iks 

1,A18 

1,953 

320 

1975  ' 
1980 

17.5 

21  .0 

1,675 
:  2,2k3- 

1 ,204 
1,325-^ 

1,585 
1 ,985-^ 

371 
32  6^^^ 

1985  ' 

2^.5 

'  2,966-"^ 

1990 

27.6 

:  3,689-'^ 

jy    No  predictable  trends. 

2/    Based  on  1968-1975  linear  trend.    From  two-year  moving 
average,  y  =  509.16  +  144. 54  (year-1968),  (R^  =  .928)  where 
y  is  tonnage  utilized  (000  metric  tons). 

3/    Mean  value  1965-1975- 

SOURCE:    Adapted  from  Office  des  Changes,  Statistique  du 
Commerce  Exterieur,  1975* 
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Table  9 

Importation  and  Exportation  of  Major  Cereal  Grains— 


Year  ; 

Qr>f 
50  1  L 

wneat 

Durum  wheat  \ 

Barl ey 

Co  rn 

Export 

•  • 
1 mpo  r  t 

•  • 

Export  ]  Import  \ 

•  • 

Export 

• 

Import 

\  Export 

Import 

-  -  -  -    000  Metric  Tons 

1959-60  : 

93.5 

165.8 

35.1 

99.6 

1960-61  : 

it. 9 

257.9 

40.5 

22.5 

67.3 

53.3 

1961-62  : 

496.5 

22. 1 

313.1 

1962-63  : 

225.2 

64.0 

114.9 

61.2 

1963-6^  : 

787.2 

113.6 

101 .8 

4.0 

1964-65  ' 

314.5 

15.7 

50.6 

6.0 

1965-66 

304.8 

4.9 

24. 1 

5.0 

1966-67 

854.3 

40.7 

26.7 

2.6 

17.5 

1967-68 

906.4 

5.6 

6.1 

1968-69 

76.8 

2.0 

13.9 

9.4 

1969-70 

181 .2 

189. 6 

26.1 

1970-71 

573.2 

3.1 

52.9 

4.4 

1  r\  0 

1971-72 

573.9 

2.8 

5.5 

10.7 

1972-73 

469.1 

44.9 

20.3 

1973-74 

983.1 

19.1 

33.2 

1974-75 

1 ,032.7 

88.8 

41.5 

1975-76 

1,303  y 

1976-77 

1,500  y 

jy    Blanks  indicate  zero. 
II  Estimated. 
3/  Projected. 

SOURCE:    Adapted  from  Office  des  Changes,  Statistique  du  Commerce  Exterieur, 
1975. 
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Table  10 

Prices  of  Major  Cereal  Grains  and  Wheat  Milling  Products 


Commodity  [ 

DH/MT 

Pricesl/ 

;  U.S.  $/MT 

Domestic  soft  wheat  : 

Price  to  the  farmer  [ 

690 

1 54 

Pripp   t      t'hp  millpr 
r  1  1         i^yj    Liiw   III  1  1  iwi 

1  ^4 

Imported  soft  wheat  ] 

Pri  ce  to  ON  1  CL  : 

1975  : 

:  719 

160 

Soft  wheat  milling  products  ; 

Fai'Inp    Klat'!/~\no1p  iTli^iifi 

raililc   iiaLlurialc    \il(JUi/  ^ 

op? 

Farine  Deluxe  (flour)  ] 

864.3 

193 

Durum  Wheat 

Price  to  the  farmer 

:  920 

205 

Price  to  the  miller 

:  630 

141 

Durum  wheat  milling  products 

Farine  Nationale  Durum  (flour) 

'  900 

200 

Semol i  na 

;  1,030 

230 

Barley 

':  620^^ 

Price  to  the  farmer 

138 

Corn 

;  67oi/ 

Price  to  the  farmer 

149 

]_/    1976-77  unless  stated  otherwise. 
2/    Official  price  400  DH/MT. 
3/    Official  price  450  DH/MT. 

SOURCE:     ONICL,  1977- 
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Table  11 

Wheat  Milled  and  Flour  Sold  by  Commercial 
Mills  during  1976  (in  Quintals)!/ 


Mi  1 1 s/Regi  on  \ 

Plour 

• 
• 

Wheat 

GrouDe  De  Casablanca  : 

s. E.M.I.  ; 

276,771 

345,985 

Maghreb  ' 

437,161 

546,500 

Algerienne  ] 

268,365 

341 ,605 

Mins  Du  Maroc  ] 

284,231 

372,740 

Pass  is  ] 

162,571 

207,980 

Modernes  ] 

358,810 

452,496 

Li   •                         ^\                                             1  1       

Mies  De  Casablanca 

1 3o, 120 

1 76,030 

Afriquia  ] 

149,575 

187,029 

Sahara  ' 

178,352 

227,556 

Ain  Chok 

105,427 

130,072 

El  Path  : 

113,733 

145,972 

Royal e  ] 

78,292 

100,000 

Rachad  [ 

53,987 

67,538 

Berrechid  [ 

265,272 

322,322 

Mohammed i a  ' 

210,721 

261,750 

El  Jadida 

252,370 

331,434 

Oued  Zem 

123,201 

154,76^ 

Sub  tota 1 

3  456  962 

4  371 .774 

Groupe  De  Rabat 

Baruk,  Rabat 

'  459,872 

581,361 

L  i  t toral ,  Rabat 

245,126 

309,670 

Kenitra,  Kenitra 

•  116,489 

149,774 

El  Gharb,  Kenitra 

:  35,297 

46,270 

Nationale,  S.  Kacem 

:  107,455 

141 ,985 

Andalousia,  S.  t.  Arba 

1 ^ 1  ,35o 

1  Q  C     ^  A  "7 

1  o5 , 30/ 

Subtotal  ; 

1  ,105,598 

1 ,414,367 

Groupe  De  Meknes 

Mins  De  Meknes 

'  387,484 

479,245 

Sahara,  Meknes 

:  259,848 

331 ,050 

Zerhoun,  Meknes 

•  202,964 

253,097 

1 sma  ilia,  Meknes 

:  109,736 

135,137 

Atlas,  Meknes 

:  17,734 

22,200 

Essaady  i  nes 

:  26,679 

34,299 

Subtota 1 

1 ,004,446 

1  ,255,028 

Continued 
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Table  11  (continued) 


Mill s/Reg  ion 

Flour 

• 

Wheat 

uioupe  ue  res  • 

Zalagh  ] 

202,379 

251,172 

1  dri  ss  i a  [ 

163,852 

207,534 

Fej j  al i  ne  \ 

160,825 

201 ,642 

Andalousia  ] 

131,083 

170,832 

Oued  El  Jawaher  ] 

A4,135 

56,760 

Najah  ] 

^3,158 

54,750 

Bab  Guissa  ' 

17,18A 

21 ,551 

Houria  Oued  Fes  \ 

3^,730 

44,1 16 

El  Moustakbal  ] 

26,070 

33,500 

El  Baraka  ] 

15.^33 

19,235 

El  Pal  ah  ; 

5,222 

7,180 

Anouar  El  Manar  \ 

8,5^7 

11,118 

El  Amal  ] 

6,222 

7,970 

Essadk  \ 

4,76^ 

6,050 

subtotal 

00^ ,DUO 

1     r»Q  O  OCA 

1  ,093 ,950 

Groupe  De  L'Oriental  : 

Ben i  Ensar  \ 

296,657 

376,732 

Rif,  Oujda  ] 

189,87^ 

239,901 

G.  Mins  D'Oujda  [ 

168,825 

214,127 

S.M.M.O. ,  Oujda  [ 

:  191,642 

235,341 

Saada,  Berkane  ] 

1^9,910 

193,213 

Mie  De  Taza  ' 

96,073 

124,860 

Isly,  Oujda  ' 

161 

200 

C  1  1 U  'f-  /-V  4-  -a  1 

o  UD  lo la 1 

Groupe  Du  Nord  Ouest  : 

Detroit,  Tanger 

:  150,934 

195,816 

Mies  De  Tanger 

:  163,939 

204,919 

El  Fel lah  ,  Tanger 

80,117 

103,379 

Saidia,  Tetouan 

:  113,070 

143,580 

Sidi  Mandri ,  Tetouan 

107,494 

137,600 

Lukus ,  Larache 

:  73,303 

91  ,242 

Alcazar,  Larache 

:  132,164 

165,875 

Sub tota 1 

:        o2 1 ,023 

1    n  /i  o   h  ^  li 
1  ,OhZ      1  H 

Groupe  Du  Sud 

Baruk,  Marrakech 

•  270,636 

332,716 

Abbassia,  Marakech 

:  171,133 

218,255 

Redouane,  Marrakech 

174,500 

218,802 

Guel i  2 ,  Marrakech 

91,525 

111,303 

G.  Mins  De  Safi 

233,004 

298,133 

S.  Magdoul,  Essaouira 

•  91,078 

120,301 

Subtotal 

:  1,031,877 

1,299,511 

Cont i  nued 
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Table  11  (continued) 


Ml  1  ic  /  Donir^r^ 
PI  1  1  15/  r\C  3  1  on 

r  1  uu  r 

Vf  Ilea  L 

• 
• 

Groupe  D'Agadir 

G.  Mins  D'Agadir  ' 
El  Atlas ,  Ai  t  Mel loul 

:  396,536 
220,260 

49^,020 
27^,322 

Subtotal 

:  616,796 

768,3^2 

TOTAL  (65  mi  lis) 

9,993,^5^ 

12,629,763 

ly     1  quintal  =  100  kg.  or  0.1  metric  ton. 


SOURCE:     Comi te  Professionel  de  la  Minoterie,  1976. 
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Table  12 

Regional  Distribution  of  Bakeries,  Pasta  and  Couscous 
Manufacturers,  and  Biscuit  Makers,  1973 


Province 

Bakers 

\    Pasta  and  Couscous 
\  Manufacturers 

\  Biscuit 
Makers 

Nador  : 

59 

0 

2 

Oujda  [ 

65 

3 

0 

Taza  ; 

:  10 

1 

0 

Fes  ; 

^6 

2 

0 

Meknes  : 

20 

1 

0 

Ksar  Es  Souk  ' 

1  1 

0 

0 

Tanger  ; 

30 

1 

2 

Tetouan 

3k 

2 

1 

Larache  ; 

15 

I 

0 

Kenitra  [ 

■  22 

0 

2 

Rabat  ; 

:  48 

2 

1 

Casablanca  ] 

'  109 

11 

9 

El  Jadida 

1 1 

0 

0 

Oued  Zem  [ 

17 

0 

0 

Mar rakech 

:  16 

1 

k 

0 

Ouarzazate 

6 

0 

0 

Safi 

6 

1 

0 

Essaou i  ra 

7 

0 

0 

Agad  i  r 

67 

0 

0 

Total 

:  569 

29 

17 

SOURCE:     ONICL,  1973. 
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Table  13 

Quantity  of  Cereals  and  Cereal  Foods  Consumed 
Per  Capita  Per  Year  (Kg),  19711/ 


Cereal  and 
Cereal  Food  [ 

Urban 

Rura  1 

Auto- 
cons  ump 1 1 on 

Commercial 
purcnase 

Auto- 
con  s  ump  1 1 on 

Commercia 1 
pu  r chase 

0  0 1 

28  27 

0  41 

68  19 

Purchased  bread 

0 

U.AO 

0 

2.23 

Flour  &  semol i  na 

2.75(3.23) 

85. 18(100.21) 

103.95(122.29) 

37.03(43.56) 

Couscous 

:  0.01 

1.31  (1.74) 

0.70  (0.93) 

0.40  (0.53) 

Pasta 

0 

3.99  (5.32) 

0 

2.15  (2.86) 

Other  foods 

0 

5.48    (A. 68) 

0 

4.02  (4.02) 

jy    Numerals  in  parentheses  are  grain  equivalents. 

SOURCE:     Consumption  and  Household  Expenditures  in  Morocco.     IV.  Food  and 
Nutrition,  1970-1971.    Di rector  of  Stati sti cs . 
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Table  lA 

Quantity  of  Soft  and  Durum  Wheat  Consumed  Per  Capita 
Per  Year  (Kg.  grain  equiva  lents),  19711/ 


Wheat  ' 
Type 

Urban 

Rural 

Auto- 
consumption 

Commercial 
[  purchase 

Auto- 
'  consumption 

Commercial 
[  purchase 

Soft 
Durum 

0.02           71.0A(99.9^)          28.89           2.6A(  S.k%) 
:        2.73            71.70(96.3%)           37.96  53.03(58.3%) 

]_/  Numerals  in  parentheses  represent  percentages  of  total 
wheat  type  consumed. 


SOURCE;    Consumption  and  Household  Expenditures  in  Morocco. 
IV,  Food  and  Nutrition,  1970-1971.    Director  of 
Stat  i  St i  cs . 
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Table  15 

Production  and  Exports  of  Pulses,  Select  Years 


Product  ion 


Variety 


Annual  average 
1971-72  through 
1975-76 


1975-76 


Exports 
1975 


Metric  Tons 


Ch  i  ckpeas 


Fava  beans 


2^8,850 
77,710 
26,910 
86,810 
43,690 


230,120 
51,050 
41 ,280 

1 12,180 
61 ,470 


Green  peas  (dry) 
Other 2/ 


Lent i 1 s 


13,603 
32,164 
45,630 


Total 


483,970 


496,190 


119,198 


jy    Beans  for  seed. 

2/  Includes  bitter  vetch  (black  peas),  fennugreek,  and 
bush  beans. 

COMPILED  FROM: 

Ministere  De  L ' Ag r i cu 1 ture  Et  De  La  Reforme  Agra  ire. 
Division  Des  Affaires  Economiques,  Royaume  Du  Maroc, 
Principales  Productions  Vegetales        Campagne  1975*76, 
Oct.  1976. 

Ministere  De  L ' Agri cul ture  Et  De  La  Reforme  Agra  ire. 
Division  Des  Affaires  Economiques,  Royaume  Du  Maroc, 
Les  Legumi neuses ,  May  1976. 
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Table  16 


Prices  for  Select  Pulses,  1975 


Variety 


Average  price 
received  by 
producer 


Export 
pr  i  ce 


Pi rhams  per  metric  ton- 


Green  peas  (dry) 


Ch  i  ckpeas 


Fava  beans 


Lent i 1 s 


660  1,040-^' 

840  1,310 

1,090  1,616 

610  800 


jy    Beans  for  seed. 
COMPILED  FROM: 

Ministere  De  L ' Agri cul ture  Et  De  La  Re forme 
Agraire,  Division  Des  Affaires  Economiques, 
Royaume  Du  Ma  roc,  Prix  Payes  Aux  Producteurs 
De  1968-69  and  197^-75,  Feb.  1977i 

Ministere  De  L 'Agri cul ture  Et  De  La  Reforme 
Agraire,  Division  Des  Affaires  Economiques, 
Royaume  Du  Ma  roc.  Analyse  Du  Commerce  Exterieur 
Agricole  Marocain  1969-1975,  March  1976. 


-53- 


Appendix  C-1 


Table  1? 

Production  and  Imports  of  Oilseeds,  Select  Years 


Production 

Imports 

0  i 1  seed  [ 

Annual  average 
1971-72  through  * 
.        1975-76  ; 

1975-76 

:     ^^^^  : 

1976 

-------    Metric  Tons 

Sunflower  : 

17,810 

15,5^0 

Peanuts  : 

11,^70 

12,760 

920 

398 

Fl axseed 

3,030 

350 

Cottonseed—''' 

13,130 

9,650 

8,118 

N.A. 

Soybean 

23 

6,965 

16,213 

Rapeseed 

18,120 

Saff lower 

200 

]_/  Seed  cotton  x  .63^. 
COMPILED  FROM: 


Ministere  De  L ' Ag r i cu 1 ture  Et  De  La  Reforme  Agraire,  Division  Des 
Affaires  Economiques,  Royaume  Du  Maroc,  Principales  Productions 
Vegetales  --  Campagne  1975-76,  Oct.  1976. 

Foreign  Agricultural  Service,  USDA,  Report  of  the  Agricultural 
Attache,  Rabat,  Morocco:    MO-7016,  March  30,  1977. 
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Table  18 

Production  and  Exports  of  Oilseed  Meals, 
1975  and  1976 

Type  '  Production 

of  •  

meal  *,    1975    ]  1976 


-  -  -  Metric  Tons 


Soybean 

:  10,377 

9,97A 

Rapeseed  ; 

0 

9,650 

2,396 

Sunflower  seed 

3,82^ 

5,969 

2,0^2 

Cottonseed 

3,175 

2,812-^^ 

F1 axseed 

i  1,4^3 

929 

2,570 

Total 

:  20,130 

29,697 

9,820 

jy  Includes  carryover  from  previous  year. 
2/    197^  exports. 

COMPILED  FROM: 


Foreign  Agricultural  Service,  USDA,  Report  of 
Agricultural  Attache,  Rabat,  Morocco:    MO-701 6 , 
March  30,  1977. 

Ministere  De  L ' Agr i cul ture  Et  De  La  Re forme  Agra  ire. 
Division  Des  Affaires  Economiques,  Royaume  Du  Maroc, 
Analyse  Du  Commerce  Exterieur  Agricole  Marocain  1969" 
1975,  March  1976. 


Exports 
19751/ 
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Economic  Regions 


I    Agadir  -  Tarfaya  -  Ouarzazate  -  Tiznit 

il   Marrakech  -  Safi  -  Essaouira  -  B  Kelaa  -  Azilal 

III  Casa  Pref .  •  El  Jadida  -  Settat  -  Khounbga  -  Beni  Mellal 

IV  Rabat  Pref.  -  Kenitra  -  Tanger  -  Tetouan  -  Chaouen.  Khemisset 

V  Fes  -  Taza  •  Al  Hoceima 

VI  Oujda  •  Nador  •  Figuig 

VII  Meknes  •  Ksar  es  Souk  -  Khenlfra  •  Boulmane 

Figure  1 
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PROPOSAL.  FOR  A  WHEAT  FORTTFICATION  PROJECT 

IN  MOROCCO 

PROJECT  PROPOSALS 

A.    Fortification  of  bread  flour  in  one  province  with  B  vitamins, 
calcium  and  5%  soy  flour.     On  the  basis  of  various 
parameters  for  selection  (table  attached),  explore  possibilities 
with  Rabat-Sale,  Safi,  Tangier  and  Agadir, 
August  1977 

1.  Determine  GOM  support /commitment  to  project.  Elicit 
responses  from  Ministry  of  A;griculture  (ONICL,  Professional 
Flour  Millers  Association,  specific  miller (s)  involved, 
SEPO,  Min.  Plan  (CEREN,  RTI,  AID),  Ministry  of  Public 
Health,  and  Secretary  of  State  for  Economic  Affairs. 

Fall  1977 

2.  Presentation  of  proposal  by  Rassifi  and  carry  through  to 
meeting  with  various  ministries.  . 

3.  Purchase  of  equipment  and  supplies  for  soy  flour,  vitamin/ 
mineral  addition.     Soy  flour  would  be  purchased  for 
experimental  tests  and  acceptance. 

A.     Oilseed  process  engineer  brought  to  SEPO  for  any  necessary 

plant  modifications. 
Spring  1978 

5.  Install  equipment  in  flour  mill(s). 

6.  Test  soy  flour  in  breads  wl,th  WRRC-INAV  cooperation,  as 
well  as  select  commercial  bakeries.     Conduct  preliminary 
consumer  acceptance  survey. 
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7.  SEPO  begin  production  of  full  fat  soy  flour. 
Fall  1978 

8.  Flour  mill  begin  production  of  soy /vitamin/mineral 
fortified  flour. 

Spring  1979 

9.  Evaluate  project:     nutritional  impact,  effectiveness  in 
reaching  target. 

Throughout  project  there  would  be  continual  feedback  to  GOM 
officials  in  decision  making  positions  for  further  application 
in  appropriate  provinces. 
B.     Modification  of  Actaraine-5  to  obtain  a  nutritionally  and 
functionally  improved  product  thrdugh  the*  addition  of  20% 
'    full  fat  soy  flour  to  replace  20%  of  the  chickpea.  The 
proposed  formulation  would  be:     28%  wheat,  20%  full  fat  soy 
flour,  20%  chickpeas,  and  20%  lentils.     The  protein  content 
of  the  soy  flour  is  nearly  twice  that  of  chickpeas;  caloric 
content  of  the  soy  is  15%  greater  than  chickpeas.     The  chemical 
,   score  of  the  proposed  product  would  be  77  as  opposed  to  69.5 
for  the  current  product. 
August  1977 

1.     Determine  GOM  and  UNICEF  interest/commitment  to  project. 
Elicit  responses  from  Ministry  of  Agriculture,  SEPO, 

c 

Ministry  ofPublic  Health,  Min.  Plan  and  Secretary  of  State  ' 
for  Economic  Affairs. 
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Fall  1977   •  •  •  • 

2.  Project  proposal  by  Ministry  of  Agriculture  Rassifi. 

3.  Soy  process  engineer  to  SEPO  for  possible  plant  modifications. 
A.    Purchase  full  fat  soy  flour  for  testing  in  pilot  run  of 

Actamine. 

Spring  1978 

5.  SEPO  production  of  test  quantity  of  Actamine  containing 
soy. 

6.  MOPH/Entr'  Aide  Nationale  acceptance  tests. 

7.  SEPO  begin  production  of  full  fat  soy  flour. 
Fall  1978 

8.  ■  SEPO  begin  production  of  soy-containing  Actamine  on  a 

commercial  scale. 
Spring  1979 

9.  Evaluation  of  project:  Nutritional  value/impact,  target- 
effectiveness,  cost. 

Combine  proposal  B  as  a  component  of  A,  since  production  of  full 
fat  soy  flour  is  a  necessary  prerequisite  for  both  projects. 
Implementation  of B  could  be  concommitent  with  A  or  follow. 
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BACKGROUND 

I  General  Situation 

Morocco,  population  of  18,000,000,  has  an  annual  growth  rate  of 
3.0%,  whereby  population  doubles  every  23  years.    Food  availability 
needs  to  double  at  this  rate  merely  to  maintain  a  "status  quo" 
standard  of  living.     Cities  are  growing  more  rapidly,  as  follows: 
Agadir  10%,  Rabat  7.3%,  Kenitra  7.0%,  Casablanca  6.5%i  and  Safi  5/8%. 
Once  an  exporter  of  both  bread  and  durum  wheat,  bread  wheat  has  been 
imported  since  1961  with  >1, 000, 000  mT  imported  in  1975  and  1976. 
Durum  has  only  been  exported  once  (1968-1969)  since  1963. 

The  government  has  responded  to  the  population/food  problem  by 
emphasizing  nutrition,  production,  and  social  equity  in  the  formulation 
of  the  new  Five  Year  Plan. 

II  Nutritional  Status 

Life  expectancy  is  53  years  with  general  mortality  decreasing 

from  18/1,000  to  16/1,000  in  the  past  10  years.    Average  infant 

mortality  is  130/1,000  with  ranges  up  to  150/1,000  live  births.  Values 

are  estimated  to  be  higher  due  to  inadequate  reporting.    The  16.0%  of 
% 

the  population  <4  years  of  age  have  been  designated  the  primary  target 
group  (nutritionally  most  vulnerable)  by  the  Government  of  Morocco  (GOM) , 
Ministry  of  Public  Health  (MOPH) ,  Entr*  Aide  Nationale  (GOM  Social 
Welfare  Agency),  Catholic  Relief  Services  (CRS) ,  and  AID/Morocco. 
Pregnant  and  lactating  women  and  school  children  are  given  lower 
priority  in  that  order.  . 
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Targets  in  terms  of  socioeconomic  groups  arc  the  poor,  those 
living  in  Bidonvilles  and  in  the  RI  (South)  Economic  Region  (includes 
Agadir);     other  marginal  groups  include  the  New  Medina,  Old  Medina, 
and  Artisans.      Average  caloric  and  protein  intake  are  as  follows: 


Calories 

Protein 

<A66  DH/yr 

•  1337 

37.1 

A66-542  DH/yr 

2033 

56.1 

Bidonvilles 

1809 

51.2 

Rl-Southern  Region 

1862 

56.0 

Nev7  Medina 

21A2 

59.6 

Old  Medina 

2162 

c 

61.9 

Artisans 

1935 

* 

53.7 

Source:     1970-71.     COM  Survey.    Household  Expenditures.  IV. 
Food  and  Nutrition. 

Some  35-50%  of  protein  is  derived  from  cereals.    Those  from 
Bidonvilles  are  deficient  in  all  nutrients  studied,  especially  riboflavin 
(16.7%*  of  requirement)  and  Ca4-f  (39%  of  requirement).    Proportions  of 
populations  living  in  Bidonvilles  are  shown  on  attached  maps; 
Kenitra,  Rabat-Sale,  and  Tangier  rank  the  highest. 

The  MOPH,  1972,  surveyed  some  6300  children  <A  years  and  found 

moderate+severe  malnutrition  (PCM  II  and  III)  in  from  30-A0%  in  the  . 

cities,  and  24i-50%  in  the  provinces    (see  attached  maps).    This  study 

< 

did  not  allow  for  cross-comparison  between  provinces.     In  urban  strata, 
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the  Bidorrvilles  and  New  Medinas  contained  the  highest  %  of  PCM  in 
those  A-21  months  of  age. 

Ill    Wheat  Situation 

iProduction  of  durum  and  bread  wheat  was  1.5  million  mT  in  1975  with  1.3 
million  mT  of  bread  wheat  being  imported.  Average  per  capita  consumption 
of  wheat  is  AlO  lbs.    Cereal  and  legume  production,  processing, 
importation  and  exportation  are  under  the  control  of  L*Office  National 
Interprof essionel  des  Cereales  et  Legumes  (ONICL) . 

The  National  diet  is  based  upon  bread  and  oil,  with  216  Kg  cereal 
and  cereal  products  consumed  annually.     Of  this  commercial  bread,  flour, 
and  semolina  make  up  151.5  Kg/cap.    The -diet  of  the  poor  was  described 
by  Entr'  Aide  Nationale  as  bread,  tea  and  ^ugar  ^. .  bread  being  an 
approjJriate  vehicle.    According  to  1971-75  World  Bank  data,  87  Kg  of 
bread  wheat  was  available/capita  (191  lbs.)    In  the  15-year  period  1959-60 
to  1974-75^ following  increases  have  occurred  in  bread  wheat. 

Magnitude  Actual  Increase 


1,000'  mT 


Production 
Imports 

Domestic  Supply 
Per  capita  (Kg) 


1.5  X 
23  X 
A. 5  X 
3.1 


279->  A22 
A3->10A0 

3AA->1A62 
28->  87 


There  are  at  least  600  mills  for  bread  flour,  with  65  larger  mills, 
all  members  of  the  Professional  Flour  Millers  Association.    The  large 
mills  process  all  of  the  imported  bread  wheat  and  small  amounts  of  Moroccan 
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bread  wheat.     Distribution  of  large  flour  mills,  by  Province,  is  shown 
on'^he  attached  map.    Regions  with  3  or  less  mills  arc: 

Province 

3  mills  Tangier 

2  mills  Rabat-Sale,  Kenltra,  Tetouan, 

Larache 

1  mill  Agadir,  Essaouira,  Safi 

Quantities  of  bread  flour  sold  by  these  select  mills/per  capita 
in  the  entire  respective  provinces  are: 

Ibs/capita/yr /province 
Tangier  *266 
Rabat-Sale  190        (Baruh  -  12A) 

Agadir  97 
Safi  8A 
Essaouira  50 
Kenitra  30 
*  (see  attached  map) . 

Wheat  is  milled  to  approximately  69%  for  Farine  Deluxe  and  77-81% 
for  Farine  Nationale.  In  Moroccan  terms:  expressed  as  Kg  flour/100  L.  whe 
The  latter  is  used  in  the  typical  round  loaves.     The  simple  formulation 
of  flour,  salt,  yeast,  water  and  sometimes  sour  dough  starter,  is  typical 
Bread,  preferably  freshly  baked,  is  consumed  at  all  major  meals. 
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IV  Protein  Sources 

The  production  and  prices  of  various  protein  sources,  wheat  and 
wheat  products  are  shown  in  attached  tables.     Locally  available  protein 
sources  Include  dry  broad  beans,  chickpeas  and  lentils  (more  than  50% 
of  these  three  commodities  were  exported  in  197A),  and  soybean  cake  - 
Societe  d'  Exploitation  des  Products  Olegineaux  (SEPO) . 
The  high  cost  of  imported  soybeans  is  due  to  import  and  other  taxes. 
Mohamed  Benamou  and  Ahmed  Alaoul  Abdellaoui,  Secretary  of  State  for 
Economic  Affairs,  suggested  a  sympathetic  ear  would  be  lent  to  projects 
directed  toward  improving  Actamine-5;  and  lowering,  or  removing,  taxes 
on  imported  soybeans.     Two  oilseed  processing  plants,  SEPO  (72,000  mT 

c 

capacity)  and  SIGO  (120,000  mT  capacity)  §re  located  in  Casablanca  and 
Kenitra,  respectively. 

V  In~Country  Project  Management 

The  broad  objectives  of  \i7RRC/AID  project  could  be  incorporated  into 
the  New  Five  Year  Plan.    Morocco  is  interested  in  as  effective  nutritional 
improvement  component  of  the  plan  which  stresses  social  equity.  Close 
coopei^ation  with  A.  Benrida  and  Cellule  d* Etudes  et  de  Recherches 
Nutrition  (CEREN)  exists;  a  relationship  which  should  be  mutually  benef icia 
(see  diagraph).     AID/Morocco  and  their  contractor,  Research  Triangle 
Institute,  are  intimately  involved  in  CEREN.    AID/Morocco  suggested  that 
they  would  bewLlling  to  seek  additional  funds  to  supplement  \^RC/AID 
Projcjct  (advertising,  marketing,  etc.)  if  necessary. 

The  logistics  of  presenting  proposals  to  the  COM  are  shown  in  the 
attached  schematic  diagram. 


 .  1^  .^-1-^.  1  .  . 

■  \ 
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Suggested  project  manager  counterpart  would  be  Mr.  Rnssifi 
(Kinistry  of  Agriculture)  or  one  of  his  close  associates  with  cquivnlcnL 
political  clout.    The  relationship  of  the  Ministry  of  Agriculture  with 
ONICL,  SEPO,  and  the  National  Institute  of  Agronomy  and  Veterinary 
Science  (IKAV) . .  suggested  research  sector  of . ih-country  personnel, 
should  result  in  an  effective  relationship  (shov^m  on  attachment). 

VI      Positive  Aspects  of  Proposed  Morrocan  Project 

A.  Bread  is  an  integral  part  of  diet    -    since  the  poor  eat  large 
quantities,  it  is  an  effective  vehicle  for  nutrient  fortification. 

B.  The  presence  of  tv;o  oilseed  processing  plants  in  country  - 
SEPO  is  very  interested  in  producing  edible  soy  flour. 

C.  Close  cooperation  between  WRRC/AID  and  OOM  Hin.  Plan,  Nutrition 
Planning  Unit,   (RTI,  AID),  and  AID  staff.     AID/Morocco  volunteered  to 
seek  additional  funds  to  suppleinejit  WRRC  project  for  massive  advertising 
and  implementation. 

D.  The  New  Five  Year  Plan  will  strefes  social  equity  with  nutritional 
emphasis.     The  broad  objectives  of  WRRC/AID  Project  could  be  included. 

I^.     Regionalization  of  governmental  responsibility,  fiscal  management, 
and  program  direction  will  be  emphasized  in  the  New  Plan.  Select 
fortification  of  flour  mills  in  one  or  a  few  provinces  would  complement 
this  strategy. 

F.    Technical  and  political  capabilities  of  the  in-country  management 
team  and  industry  are  on  a  level  which  could  allow  for  the  implementation 
of  a  project  such  as  WRRC/AID.  •  . 
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Lentils 
Chickpeas 
Dry  Broad  Beans 
Dry  Peas 
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(metric  tons) 
1975  197A 


15.000  F 

60,830  G      80,000  F 

212,680  G    200,000  F 

AO, 000  F 


10 


Export  Import 
1973-74 


185,500 


Cottonseed 

Groundnuts  (in  shell) 

Rapesecd 

Soybean     (see  additional  data 
in • table  below) 

Sunflower 
Sorghum 


Tendre 


Durum 


(all  fig^ures  GOM) 


1975 


23,000* 
13,000* 


AOO* 


1A,000* 
39,000* 


197A-75 


371,000  A23,000 
1,203,980  1,340,389 


3,300  F 
260  F 


Imports 
74  75 


76 


9B3,167     (1,303,634)  1,300,000 


Soybeans 


Soybeans 


Meal 

(exported) 

(all  figures  GOM) 


1975 


10,377 
(7,000) 


1976 


9,974 


75 


76 


6,965 


16,213 


G    -    GOM  Statistics 

*    -    Unofficial  Figures 

F    -    FAO  Estimate 


\ 


\ 


\ 


Appendix  C-2 
PRICLS 
(U.S.  $/metric  ton) 


Fava  Beans  (1^/15) 
Chickpeas 

Wholesale  (5/76) 
Bulk  (SEPO) 
Bagged  (SOCOPROS) 
OKICL  (quality/size) 
COM  (74/75) 
Retail  (Rabat  5/76) 
Lentils 

VTholesale  (5/76) 
•    Bulk  (SEPO) 

Bagged  (SOCOPROS) 
ONICL  (quality /size) 
Retail  (Rabat  5/76) 
Soybeans 

World  Market  Prices 
C.I.)^.  European  ports 

Soybeans         A.  Holz  FAS.6/1A/77 

Meal  (AA%  protein)  " 

Meal  (Oct-Feb  Ave.) 

Imported  Soybeans 

(Morocco)  C.I.F.  Casablanca  (COM) 


1A7 


200-295 
318 

205-3A0 

186 

A50 


200-295 
285 

273-309 
350-A50 


11 


261  (6/76) 
23A  (6/76) 


332  (6/77) 
260  (6/77) 


162  (75/76)        27A  (76/77) 


267*(7A)      329*(75)  A08*(77) 


*Includes  2.5%  Import  duty  and  20.5%  other  taxes. 


\ 
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\  •  PRICES 

(U.S.  $/nictric  ton) 

\ 

Wheat 

Bread  wheat 

V 

i 

To  Farmer  153  (7A-75) 

Imported  200  (7A) 

162  (75) 

By  Miller  133 
Durum  lAO 
Barley  89 
Corn  100 
Flour 

Nationale  *        19t)  (77) 

Deluxe  192-200  (77) 

Wheat  Bran  55 
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INTKOnUCTTOX  OF  PROPOSAT. 


Ministry  of  Arriculture 
Mohamad  Rassifi,  Chief,  Kconomics  Division 


Secretary  of  State  for  Economic  Affairs 
Mohamed  Benamou, 
Ahamed  Aloul  Abdellaoui 


Call  r.ccting  of  all  relevant  ministries 


Ministry"  of  Planning^  and 
Economic  Affairs 


Secretariat 

Director  of  the  Plan 
Mohamed  Bijaad 


Division  Chief,  Human  Resources, 
Development  and  Nutrition 
Aluncd  Bcnrida 


Ministry  of  Agriculture 


Prime  Minister 


Min.  Plan 


CERF.N  -  RTI 
Abraham  David 
M.  Roulison 


ONTCL 


TNAV 


SfPO  (Actdiiiinc) 
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COMPOSITE  FLOURS 
Ecuadorian  Situation  October  1980  and 
Comments  and  Information  on  Feasibility- 


David  A.  Fellers,  Western  Regional  Research  Center,  U.  S.  Department 
of  Agriculture,  Albany,  California  94710. 

With  Assistance  of: 

Sandra  Callier,  TransCentury  Corporation,  1789  Columbia  Road,  N.W. 
Washington,  D.C.  20009 


a)    Financial  support  provided  in  part  by  AID  under  PASA  AG/TAB-321 -1 1 -76. 
Information  was  collected  on  a  visit  to  Quito  and  Guayaquil, 
Ecuador,  November  2-14,  1980  by  Dr.  D.  A.  Fellers. 
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1  COMPOSITE  FLOUR:    ECUADORIAN  SITUATION  OCTOBER  1980 

2  AND  COMMENTS  AND  INFORMATION  ON  FEASIBILITY 

3 

INTRODUCTION: 

5  The  consumption  of  wheat  flour  in  Ecuador  has  increased  from 

e         31.5  lbs.  in  1963  to  63  lbs.  per  capita  in  1978.-^    A  consumption  of 
7         63  lbs.  of  wheat  flour  provides  12  to  15  percent  of  the  total  dietary 
t         calories.    Undoubtedly,  per  capita  consumption  is  substantially  higher 
9         in  urban  areas  and  lower  in  rural  areas.    The  trend  toward  increasing 
per  capita  consumption  continues. 

The  percentage  of  imported  wheat  has  risen  from  a  low  of  52.6  per- 
::         cent  in  1968  to  92.1  percent  in  1978.—^     One  can  conclude  that  Ecuador 
has  developed  a  dependence  on  the  World  Wheat  Market  for  a  major 
component  of  its  national  diet. 

There  are  basically  5  approaches  to  reducing  wheat  imports: 

1.  Increase  National  Production. 

2.  Decrease  demand  by  increasing  the  consumer  price. 

3.  Reduce  import  quotas;  promote  local  foods. 

4.  Use  of  composite  flours. 

5.  Increase  the  flour  extraction  rate. 

In  June  1980,  the  Government  of  Ecuador  (60E)  raised  the  farmer 
price  of  national  wheat  to  $US  290/MT  (330  S/qq)^  from  $US  220/MT 
(250  S/qq)  delivered  to  the  wheat  mill,  a  price  somewhat  above 
:■.         imported  wheat,  in  an  attempt  to  stimulate  production.    However,  since 

wheat  is  grown  primarily  in  the  Sierra  where  excess  land  is  not  abundant,  any 

'  a)    An  official  exchange  rate  of  25  Sucres/$US  is  used  in  this  document. 

qq  =  quintal  =  100  pounds 

i 
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shift  to  wheat  production  is  likely  to  be  at  the  expense  of  the  other 
Sierra  crops  such  as  barley  (also  heavily  imported),  soft  corn,  potatoes, 
etc. 

Increasing  the  price  of  wheat  flour  is  politically  difficult, 
especially  a  single  large  increase  that  would  tend  to  dampen  demand. 
The  largest  users  of  wheat  products  are  urbanites  that  can  display 
public  opinion  rapidly  and  intensely.    The  60E  has  not  instituted  any 
consumer  price  increase  on  wheat  flour  since  1973  when  the  S/253  per  qq 
was  established.    To  maintain  price,  the  GOE  subsidizes  wheat  flour. 
The  subsidy  has  risen  sharply  in  1980  and  is  currently  (October  1980) 
near  S/190  per  qq. 

Reduced  import  quotas  are  also  politically  difficult.    Demand  would 
reamin  high  and  scarcities  would  develop  unless  prices  were  raised 
substantially  at  the  same  time.    In  addition,  the  wheat  millers 
are  a  very  influencial  group  and  would  resist  reducei  import  quotas. 

Composite  flours  appear  to  be  more  politically  acceptable  and 
in  addition  can  be  a  vehicle  for  improving  the  nutritional  quality  of 
wheat  products.    Producer  and  processor  groups  of  local  crops  to  be 
substituted  into  wheat  flour  are  very  supportive  and  often  willing 
to  risk  capital.    Even  so,  the  most  difficult  aspect  of  establishing 
a  composite  flour  program  in  a  developing  country  is  the  creation  of 
a  stable,  high  quality,  attractively  priced,  domestic  supply  of  the 
non-wheat  flours  to  be  used.    Wheat  millers  and  bakers  are  generally 
skeptical  about  composite  flours  since  such  flours  only  complicate  their 
work  and  there  is  little  or  no  financial  incentive  (sometimes  negative 
incentives)  offered  to  solicit  their  support. 
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A  mandatory  increase  in  extraction  rate  of  flour  from  75  percent 
to  82  percent,  as  is  the  case  in  Peru,  could  increase  the  recovery  of 
flour  from  75  lbs.  per  qq  of  wheat  to  82  lbs.    1981  wheat  imports  could 
then  be  reduced  27,317  MT  (based  on  240,000  MT  wheat  flour  for  1981). 
Bread  would  have  a  definite  brownish  cast  but  vitamin  and  mineral  content 
would  be  substantially  improved.    As  proved  in  Peru,  acceptability 
is  quite  adequate.    To  the  extent  that  wheat  flours  prices  are  higher 
than  wheat  mi  11  feeds,  the  increased  extraction  rate  would  reduce  the 
per  unit  cost  of  flour. 
COMPOSITE  FLOUR  STUDIES  IN  ECUADOR: 

Kansas  State  University  in  conjunction  with  USAID,  60E,  and 

2/ 

the  private  sector  carried  out  an  extensive  composite  flour  study-' 
in  1974-1976  with  the  recommendation  of  adding  12  percent  defatted  soy 
flour  to  wheat  flour.    At  the  time,  there  was  insufficient  soy  production 
and  no  food  grade  soy  flour  processing  capacity.    The  project  recommenda- 
tion was  not  implemented. 

However,  interest  in  composite  flours  continued.    The  Ministry 
of  Agriculture  (MAG),  Escuela  Politecnica  Nacional  at  Quito  (Elman  Lopez; 
Project  Leader)  and  Centro  de  Desarrollo  Industrial  del  Ecuador  (CENDES) 
have  collaborated  on  the  continuing  program  of  composite  flours.  They 
broadened  the  view  of  composite  flours  to  include  studies  on  the 
potential  of  yuca,  corn,  rice,  potato    and  quinua  as  well  as  soy.  - 

Many  reports  (see  Appendix  A  for  list)  on  technical  laboratory 
studies,  commercial  bakeries  trials  and  consumer  acceptance  studies 
on  breads  and  pasta  made  from  composite  flours  have  been  prepared  by 
the  Escuela  Politecnica  Nacional  (EPN).    Technically  speaking,  all 
the  commodities  proved  acceptable  in  breads  at  various  levels. 

MANUSCRIPT  GUID'=.  SHEET 


More  recently,  it  became  necessary  to  narrow  the  field  in 
commodities  that  might  be  used  in  a  composite  flour  program.  It 
appears  that  the  basic  criteria  that  emerged  for  this  narrowing 
process  were: 

1.  Lowest  price  for  the  non-wheat  flour. 

2.  Availability  or  potential  availability  of  the  selected 
commodities. 

3.  No  reduction  in  nutritional  quality  (protein  level). 

4.  Maximum  substitution  based  on: 

a)  Technical  feasibility  studies. 

b)  No  use  of  bread  improvers  in  the  blend. 

c)  Consumer  acceptance. 

3/ 

With  respect  to  price,  CENDES,  in  an  April  1980  report-'  on 
the  economic  evaluation  of  composite  flour,  concluded  that  corn  was 
the  only  commodity  whose  price  and  production  potential  justified  its 
use  in  composite  flour.    However,  the  use  of  corn  flour  in  wheat  flou 
would  reduce  the  protein  content  (see  Table  1)  of  the  blend  compared 
to  wheat  flour.    It  was  concluded  that  this  necessitates  the  use  of  a 
protein  rich  component  in  the  composite  flour  formulation  to  offset 
the  diluting  effect  of  corn;  soy  flour  was  the  only  product  filling 
this  requirement.    Thus  the  two  commodities  for  composite  flour 
decided  upon  are  corn  and  soy. 
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Table  1 


Protein  Content  of  Various  Composite  Flours 
and  the  Effect  on  per  capita  Intake-  of 
Protein  and  Lysine  in  Ecuador 


e 

Composite  Flour-'^ 

Protein-^ 

Protein 

Lysine-'^ 

Mg  Lysine- 
per  gram 

7 

Content 

g/cap/day 

mg/cap/day 

Protein 

6 

100?o  Wheat  Flour 

11.0 

8.62 

172.4 

20.0 

Ci 

90%  WF  +  10%  CF 

10.7 

8.39 

166.5 

19.8 

r. 

87%  WF  +  10%  CF  +  3%  SF 

11.9 

9.31 

231.9 

24.9 

I 

87%  WF  +  8%  CF  +  5%  SF 

12.7 

9.96 

276.7 

27.8 

a.    Wheat  Flour  consumption 

(1978)  is 

63  lbs.,  per  capita  per  year 

(78.4g/day). 

b.    WF  =  Wheat  Flour;  CF  = 

Corn  Flour 

;  SF  =  Defatted  Soy  Flour. 

23 


c.  Corn  Flour  =  8.0  percent,  defatted  Soy  Flour  =  50  percent  protein. 

d.  Wheat  Flour:    2  percent  of  protein  is  lysine.  Corn  Flour:  1.8  percent 
of  protein  is  lysine.    Defatted  Soy  Flour:  6  percent  of  protein 

is  lysine. 

e.  At  these  levels,    lysine  is  the  limiting  amino  acid 

as  determined  by  the  Protein  Efficiency  Ratio  Method  using  weanling 
rats. 

Since  no  bread  improvers  were  to  be  used  (cost  consideration), 
this  limited  the  practical  substitution  level  to  13  percent  (technical 
studies).    With  this  information  in  hand,  it  is  readily  apparent  from 
where  the  currently  recommended  composite  flour  formulation  evolves. 
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Recommended  Composite  Flour  Formulation 
Escuela  Politecnica  Nacional 


-  87%  Wheat  Flour  of  75%  extraction 

-  10%  Corn  Flour  at  less  than  2%  fat  (stability) 

-  3%  Soy  Flour,  defatted  food  grade 


The  Question  of  Nutritional  Justification  for  a  Composite  Flour  Program: 

2 

The  Kansas  State  University-Ecuadorian  wheat  fortification  project 
in  1976  gave  the  following  nutritional  basis  for  soy  fortification  of 
wheat  flour: 

-  Malnutrition  exists;  e.g.,  40%  in  preschoolers 

-  A  lower  than  recommended  intake  of  protein  per  capita 
(46  grams/day) 

It  was  recognized  that  information  was  not  available  on  " — protein 
deficient  groups  in  the  population  and  the  extent  of  their  wheat  flour 
consumption"  but  it  was  concluded  that  " — some  flour  is  consumed  by  some 
protein  deficient  persons."    Therefore,  because  they  estimated  little 
or  no  cost  increase  for  soy-fortified  flour,  "--the  program  would  have 
some  nutritional  benefits  at  little  or  no  cost."    The  benefits  referred 
to  are  increased  protein  as  well  as  vitamins  and  minerals  from  enrichment. 
The  question  as  to  what  degree  diet  is  implicated  in  the  malnutrition 
observed  in  Ecuador  compared  to  such  other  factors  as  diarrhea,  parasites, 
infectious  diseases  or  nutrition  education  was  not  addressed. 

The  situation  appears  to  remain  the  same  today;  adequate  informa- 
tion does  not  exist  to  predict  with  confidence,  the  nutritional  signifi- 
cance to  the  Ecuadorian  population  of  fortifying  wheat  products  with  soy 
flour  from  either  a  protein  quality  or  quantity  basis.    From  a  nutritional 
point  of  view,  the  selection  of  3%  defatted  soy  flour  for  the  composite 
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flour  by  the  Escuela  Politecnica  Nacional  must  be  considered  arbitrary. 
Any  other  level  would  be  equally  arbitrary.    Conversely,  one  could  not 
predict  with  confidence  any  nutritionally  negative  effect  of  adding 
defatted  soy  flour.    The  major  justification  for  adding  soy  to  wheat 
flour  must  come  from  other  considerations  such  as  economic  considerations. 

Enrichment  of  wheat  flour  with  vitamins  and  minerals  can  be 
accomplished  without  resort  to  composite  flours.    Therefore,  the 
nutritional  advantages  of  enrichment  are  not  considered  here. 
Evaluation  of  Recent  Composite  Flour  Studies  in  Ecuador: 

Mr.  Jacque  Faure,  Food  Technologist,  FAO,  Rome,  was  detailed 
to  Ecuador  for  the  period  October  20  to  November  13,  1980  to  evaluate 
the  recent  composite  flour  studies,  suggest  any  further  studies  and 
make  recommendations.    This  author  assisted  Mr.  Faure  in  some  of  the 
economic  analyses;  a  copy  of  the  Faure  report  is  attached  as  Appendix  B. 
Soy  Situation: 

The  uses  of  soy  are  for  its  20  percent  food  grade  oil  content  and  its 
80  percent  of  high  protein  (44  percent)  residue  soy  cake,  a  product 
most  suitable  for  animal  feed,  especially  poultry. 

Total  food  fats  and  oils  processed  in  Ecuador  in  1979  were 
120,862  MT  of  which  63,424  MT  were  imported.    Considering  food  oils  only, 
Ecuador  obtained  6,933  MT  from  domestic  oilseeds  in  1979  and  imported 
an  additional  29,924  MT  of  crude  oil  (largely  soy)  for  refining. 
Obviously,  there  is  no  constraint  on  soy  production  because  of  insuf- 
ficient markets  for  oil. 
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Soy  cake,  which  results  from  processing  the    soybean    for  oil, 
is  used  for  animal  feeds  and  its  markets  have  been  closely  matched  to 
demand.    This  year,  however,  because  of  drought,  soy  production  did  not 
meet  expectations  and  soy  cake  is  in  tight  supply.    The  PNA  (National 
Cotton  and  Oilseeds  Program)  and  officers  of  Oleica  Oilseed  Processing 
Company  at  Guayaquil  estimate  a  shortfall  of  10,000  to  15,000  MT  of 
soybeans  with  respect  to  the  demand  for  soy  cake.    These  officials  also 
indicate  a  20  percent  yearly  increase  in  demand  for  soy  cake  for  feed. 

In  summary  then,  there  is  essentially  an  unlimited  market  for 
domestic  soy  oil  and  a  tight  and  rapidly  expanding  market  for  soy  cake 
as   animal  feed,  both  strong  indicators  for  increased  soy  production  in 
Ecuador. 

The  enhancement  of  soybean  production  and  self-sufficiency  in 
food  oils  is  a  major  effort  of  the  GOE.    A  substantial  infrastructure, 
with  the  support  of  the  GOE,  has  been  built  up  and  includes: 

1.  INIAP-INTSOY.    Research  and  extension  on  seed  selection, 
disease  and  cultural  practices. 

2.  Growers  association. 

3.  PNA/MAG  (National  Cotton  and  Oilseed  Program)  -  Planning 
and  Extension. 

4.  Strong,  modern  oilseed  processing  industry. 

5.  MAG/CENDES/Escuela  Politecnica  Nacional  -  Research  on  food 
uses  of  soy  and  soy  cake. 
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These  are  all  important  contributions  toward  an  expanding  soybean 


2 


production  and  utilization. 


3 


The  production  of  soy  from  1970  and  projections  of  production  to 


4 


1984  are  shown  in  Figure  1  and  Table  2.    Production  took  a  big  leap  from 


5 


1973  to  1975  growing  from  1,538  MT  to  12,324  MT  and  has  been  growing 


6 


since  then  at  a  compounded  rate  of  20  percent  per  year.    It  appears 


reasonable  to  this  reviewer  that  the  20  percent  rate  of  growth  will 


6 


continue  to  1984  yielding  a  production  level  of  60,000  MT  at  that  time. 


New  land  or  abandoned  land  from  other  crops  is  said  to  be 
available  for  increased  soy  production.    It  appears  then,  that  the 
n        major  constraint  for  future  production  growth  will  be  price.  With 
regard  to  the  current  price  situation,  the  PNA  estimated  production 
i~        costs  of  soy  at  about  $US  313/MT  while  the  official  soy  price  is 
-        $US  370/MT.— This  appears  to  be  a  reasonable  return  and  should 
^-        promote  further  increases  in  soy  production  in  the  near  term. 
Potential  for  Food  Grade  Soy  Flour: 

2/ 

As  part  of  the  Kansas  State  University  project-  ,  Mr.  Ross  Brian, 

-•^        a  private  US  consultant,  was  hired  to  determine  the  added  equipment 

i-        and  modifications  needed  to  convert  the  4  Ecuadorian  solvent  extraction 

oilseed  processing  plants  to  yield  food  grade  soy  flour.    In  the  1976 
5/ 

Brian  Report-  ,  the  cost  estimates  and  projected  food  grade  soy 
2?        production  capacity  for  the  4  soy  processors  were  as  follows: 
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TABLE  2 


History  of  Soy  Production  and  Hectares 
in  Ecuador  with  Projections  for  1981-1984 


Reference 

Reference 

Year 

a 

b 

r 
\^ 

H 

vl 

e 

f 

h 

c 

d 

f 

MT  X 

000 

HA 

X  000 

1970 

0.6 

0.6 

71 

1.1 

0.9 

72 

0.8 

0.7 

73 

1.5 

1.2 

74 

4.4 

3.0 

75 

12.3 

8.2 

76 

15.0 

10.0 

77 

19.3 

14.8 

78 

25.4 

23.3 

16.9 

17.1 

79 

27.2 

29.9 

22.5 

20.6 

22.5 

*  80 

(39.7) 

30.4 

(36.9) 

25.0 

25.8 

24.6 

*  81 

(52.4) 

(39.2) 

(32.0) 

(26.2) 

*  82 

(64.7) 

(41.6) 

(39.5) 

(27.7) 

*  83 

(84.1) 

(46.2) 

(48.8) 

(29.3) 

*  84 

(103.9) 

(46.2) 

(60.3) 

(30.8) 

*  (    )  =  Projection 


a.  MAG,  Direccion  de  Planif icacion.    "Estimacion  de  la  Superficie  Cosechada, 
Produccion,  y  Rendimiento  Agricola  del  Ecuador  1965-1977"    Marzo  1979. 

b.  Ibid.  "1978".    Marzo  1980. 

c.  FAS,  USDA.    "Annual  Agricultural  Situation"    1/22/80,  Quito. 

d.  FAS,  USDA.    "Fats  and  Oils  Report".    4/14/80,  Quito. 

e.  PNA,  MAG.    Quoted  from  "Harina  de  Soya  Para  Consumo  Humano" 
MAG-IIT    November  1980. 

f.  CENDES.    "Study  of  Oils"  1980. 
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1976  Soybean 
crushing 
capacity 
MT/24  Hr. 


1976  Cost  of 
equipment  to 
manufacture 
food  grade 
soy  flour 


Capacity  of 
food  grade  soy 
flour  with  new 
equipment 
MT/24  hr^  


Plant 


Phidaygesa,  Guayaquil 
Ales,  Manta 

La  Favorita,  Guayaquil 
Oleica,  Guayaquil 


60-80  (115)-/ 
110 

h/ 

57  (llOF 


$500,000 
700,000 
700,000 
310,000 


80 
77 

c/ 

40  (77 F 


a.  This  will  be  the  capacity  at  Phidaygesa  if  the  indicated  equipment 
is  added. 

b.  This  capacity  is  possible  with  larger  flaking  rolls  (said  to  be 
ordered) . 

c.  This  capacity  of  soy  flour  would  be  possible  with  the  larger  flaking 
rolls  and  an  increase  in  the  size  of  the  equipment  for  manufacture 
of  food  grade  soy  flour. 


There  have  been  some  improvements  in  these  plants  since  1976  but 
;      none  has  installed  all  the  necessary  equipment  for  production  of  food 

grade  defatted  soy  flour.    Only  Oleica  was  visited  by  this  author.  The 

new  flaking  rolls  were  installed  and  capacity  is  now  110  MT/24  hours. 

Oleica  has  also  installed  driers  and  is  planning  to  install  dehulling 
1      equipment.    This  would  give  Oleica  the  basic  ability  to  provide  a  food 
?     grade  defatted  soy  grit.    An  additional  investment  (est.  $220,000) 

would  be  needed  to  produce  soy  flour,  a  program  of  definite  interest  at 

Oleica. 

Oleica  processes  other  oilseeds  (cotton,  sesame,  palm)  and  its 
total  capacity  is  not  available  to  soy.    Assuming  half  of  its  capacity 
7     would  be  available  for  soy,  this  would  give  a  production  capacity  of 
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1  11,550  MT  per  year  of  food  grade  defatted  soy  flour,  more  than  enough  to 

2  meet  the  7,200  MT  needed  for  the  87  percent  wheat  flour,  10  percent  corn 

3  flour,  3  percent  soy  flour  composite  flour  program.    (The  7,200  MT  of  soy 
A      flour  is  based  on  an  estimated  240,000  MT  of  wheat  flour  for  1981.) 

5  The  7,200  MT  of  soy  flour  would  require  10,285  MT  of  soybeans  according 

6  to  the  "Brian"  calculation.    While  National  production  in  1979  was  29,000  MT, 

7  Oleica  received  a  6,705  MT  quota  for  domestic  soybeans.    If  Oleica  were 
B      to  be  the  only  supplier  of  soy  flour,  then  the  GOE  would  need  to  give 

9  Oleica  a  larger  quota  of  soybeans. 

10  A  second  scheme  for  defatted  soy  flour  has  been  proposed  by 
MAG-IIT/EPN-''  that  is  very  similar  to  the  "Brian"  process.    They  calculated 

11  a  58  percent  yield  of  soy  flour  from  beans  as  the  most  reasonable  for 
i3  Ecuador  (allowing  a  portion  of  the  meal  to  be  mixed  with  the  hulls  to 
-.4      make  a  more  suitable  feed  product.)    This  would  require  12,414  MT  of 

lb      soybeans    to  yield  the  7,200  MT  of  food  grade  defatted  soy  flour.  The 
u      MAG-IIT/EPN  study  estimated  new  equipment  costs  of  $505,000  for  an 
;>      existing  80  MT  per  24  hour  of  soy  cake  plant.    Production  and  other 
ir      cost  were  estimated  as  follows:    Labor  S/1.55/qq  of  soy  flour  produced; 
1-      operating,  depreciation,  supplies,  insurance  and  miscellaneous  S/11.1  qq; 

raw  material  458.6/qq;  selling  expense  S/8/qq;  and  financing  S/5.14/qq. 

The  price  per  qq  of  food  grade  defatted  soy  flour,  therefore,  was 
22      S/484.    This  does  not  include  a  credit  for  the  animal  feed  by-product 
?2      of  S/46  which  would  result  in  a  net  price  of  S/438/qq  of  food  grade 
?z  •   defatted  soy  flour.    Recent  prices  for  soy  cake, animal  grade, have  been 

S/360-380  per  qq  (Oleica);  official  price  is  S/380/qq. 
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In  summary,  the  production  of  food  grade  defatted  soy  flour  remains 
technically  feasible  but  would  require  private  investment  by  one  or  more 
of  the  oilseed  processors  and  would  also  require  the  GOE  to  adjust 
soybean  quotas.    The  removal  of  7,200  MT  of  soy  flour  would  aggravate 
an  already  tight  feed  market,  but  soybean  production  potential  appears 
good  and  both  food  and  feed  demands  should  be  met  in  the  future. 
Corn  Situation  and  Potential  for  Corn  Flour  Production: 

This  commodity  has  not  been  studied  in  any  depth  in  my  current 
program  of  work,  however,  a  few  statistics  and  observation  can  be 
presented. 

Table  3  gives  the  production  costs  of  corn  reported  by  the 
Comision  MAG,  April  1979.    The  average  yield  is  1039  kg/Ha  and  average 
production  cost  per  qq  is  S/227. 

Table  4  gives  the  official  prices  and  the  market  prices  for  the 
years  1970-1979.    The  current  official  price  is  S/280/qq,  a  substantial 
increase  from  1979. 

FAS— has        estimated  hard  corn  consumption  demand  at 
"183,000  MT  (1979)  when  available."    A  review  of  Table  5  on  the  historical 
and  projected  production  of  corn  shows  that  1978  and  1979  production  fell 
substantially  short  of  demand.    The  increased  1980  price  of 
S/280/qq  has  stimulated  plantings  and,  therefore,  production  and  demand 
should  be  in  closer  balance.    The  projections  in  Table  5  by  the  MAG, 
National  Seed  Program  do  not  suggest  any  great  surpluses  of  hard  corn 
in  the  coming  years.    The  composite  flour  program  would  require  34,285 
MT  of  corn  to  yield  about  24,000  MT  of  corn  flour  to  meet  the  10  percent 
addition  to  wheat  flour  (based  on  an  estimated  240,000  MT  of  wheat  flour 
for  1981.)    The  residue  from  corn  flour  production  would  be  highly 
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1  suited  for  animal  feed,  thus  the  net  increase  in  corn  production 

2  actually  required  is  only  24,000  MT.    Even  so,  it  appears  that  corn 

3  supplies  will  be  tight  and  additional  incentives  or  assistance  will 

4  need  to  be  applied  to  encourage  greater  production. 

TABLE  3 

6 


Production  Costs  and  Yield  for  Hard  Corn 


7 

Degree  of 

%  of  Production 

Yield  Cost/qq 

Technology 

Land  Costs/Ha 

Kg/Ha  Sucres 

c 

High 

3        S/  9,153 

o   n  o  TOO 

2,273  183 

Medium 

27        S/  6,901 

i,d9I  197 

Low 

70        S/  4,341 

773  2bD 

Ave 

S/  5,177 

1,039  227 

Source:    Comlsion  MAG;  April  1979. 

TABLE  4 

i  . 

Official  and  Market  Prices 

for  Hard  Corn 

1970-1979 

Official 

Market 

Year 

Price,  S/qq 

Price,  S/qq 

1970 

72 

71 

62 

72 

120 

80 

73 

120 

140 

74 

143 

151 

75 

160 

164 

76 

160 

218 

77 

195 

242 

78 

203 

250 

79 

203 

254 

■>  , 

Source: 

Comision  MAG;  April 

1979. 
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TABLE  5 
Hard  Corn  Production 


Year 

Production 
MT  X  1000 

Hectares  x  1000 

Yield 
Kg/Ha 

1970  ^ 

102 

80 

1,266 

71 

121 

111 

1 ,088 

72 

101 

102 

989 

a 

73 

153 

141 

1,089 

- .  a 
74 

186 

162 

1,148 

-,1-  a 
75 

190 

165 

1,152 

76  ^ 

198 

165 

1,204 

77  ^ 

164 

163 

1.007 

78  ^ 

137 

133 

1,030 

79  ^ 

136 

100 

80  ^ 

180 

168 

81  ^ 

200 

178 

82  ^ 

214 

183 

83  ^ 

222 

183 

84  ^ 

231 

183 

a.  MAG  "Estimacion  de  la  Superficie  Cosechada,  Produccion  y 
Rendimiento  Agricola  del  Ecuador",  March  1979. 

Ibed.  March  1980. 

b.  FAS,  USDA.    Grain  and  Feed  Report  8/1/80,  Quito. 

c.  MAG,  National  Seed  Program.    Quoted  from  (2)  above. 
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^  There  is  currently  a  corn  processor  in  Latacunga' making  several 

2         corn  products,  including  low  fat  corn  grits  for  the  beer  brewing 
^         industry.    Such  grits,  ground  to  a  flour  is  the  type  of  product 

suitable  for  composite  flour.    Its  price  of  S/500/qq  may  be  an  indi- 
^         cator  of  the  cost  of  corn  flour  for  the  composite  flour  program. 
^  Oleica  is  in  the  process  of  constructing  a  100  MT/24  hr.  plant, 

^         estimated  to  be  operational  in  1981,  to  process  hard  corn  for  the 
^         production  of  raw  or  pregelatinized  corn  grits  or  flours.  Oleica 
^         estimated  a  wholesale  price  of  S/460/qq  for  such  flours  both  of 
^°         which  would  be  suitable  for  a  composite  flour  program.    It  does  not 

appear  that  Oleica  has  adequate  markets  for  the  corn  grits  and  flour 
'-'^         of  such  a  production  magnitude  and,  therefore,  substantial  quantities 

could  be  generally  available.    The  8  percent  of  corn  germ  from  the 
^-         process  would  be  used  to  recover  oil  while  the  22  percent  of  hulls-meal 
-         would  be  used  in  animal  feeds.    Working  300  days  per  year,  Oleica 
could  supply  about  21  ,000  MT  of  corn  flour,  not  quite  enough  for 
the  composite  flour  program  with  10  percent  corn  flour. 

In  working  with  the  FAO  expert,  Jacque  Foure,  an  estimated  price 
(at  the  corn  mill)  of  S/392/qq  of  low  fat  (less  than  2  percent)  corn 
flour  was  prepared  (see  Appendix  B.)    The  estimate  used  a  corn  price 

21  of  S/280/qq;  milling  costs  of  S/73/qq  of  corn  flour  produced  based 

22  on  wheat  milling  experience;  production  of  70  percent  corn  flour, 

23  22  percent  hulls-meal  animal  feed  selling  at  S/200/qq  and  8  percent 
corn  germ  selling  at  S/420/qq  and  a  profit  of  S/20  per  qq  of  corn  flour 
produced. 
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In  summary,  corn  production  has  been  erratic,  but,  as  indicated 
in  1980,  price  sensitive.    Evidently,  production  can  be  increased 
with  appropriate  incentives.    Production  projections  by  MAG,  National 
Seed  Program,  suggest  a  close  balance  between  supply  and  demand.  A 
new  24,000  MT  net  corn  demand  for  composite  flours  would  require 
further  corn  production  incentives.    Corn  flour  production,  in 
Ecuador,  may  be  initiated  at  Oleica  in  1981  with  substantial  capacity. 
Such  a  development  is  of  substantial  significance  for  the  composite 
flour  program. 

Some  Economic  Aspects  of  the  87-10-3  Composite  Flour: 

Table  6  gives  the  National  production,  imports  and  subsidies 
for  wheat.    Imports  have  increased  rapidly  while  National  production 
has  declined. 

Prices  of  wheat  on  the  International  market  have  moved  up 
sharply  in  1980  and  CIF  wheat  with  90  days  financing  costs  $US  237/MT 
at  Guayaquil  (November  1980.)    This  is  $US  100/MT  (S/114/qq)  over 
the  GOE  reference  price  of  $US  137.74/MT,  the  price  that  wheat  millers 
pay  for  wheat.    The  GOE  pays  the  difference  as  a  subsidy.  Since 
133  lbs.  of  wheat  are  necessary  to  produce  1  qq  of  wheat  flour,  the 
subsidy  on  a  wheat  flour  basis  is  (1.33)  (S/114/qq)  =  S/152/qq  of 
wheat  flour. 
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TABLE  6 


Wheat  Production,  Imports  and  Subsidies  — 


Year 

Production-'^ 
qq  X  1000 

Subsidy  for 
National  Wheat 
S/qq 

Imported 
qq  X  1000 

Subsidy  for 
Imported  Wheat 
S/qq 

1973-74 

632 

30 

2,889 

113 

1974-75 

652 

50 

3,452 

133 

1975-76 

587 

SO 

4,976 

69 

1976-77 

513 

50 

5,026 

41 

1977-78 

504 

50 

5,236 

51 

1978-79 

496 

50 

5,853 

18 

Source:    Navarrete,  H.  et  al.    "Estudio  sobre  la  Comercializacion  del 
Trigo  y  Productos  Derivados".    MAG.    PNUD/FAO  -  ECU/78/007, 
July,  1980. 

a/  1.33  qq  of  wheat  are  required  to  produce  1  qq  flour. 


Does  not  include  seed  or  on  farm  consumption,  includes  only 
that  sold  to  mills. 
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In  August  of  1980,  to  meet  rising  flour  manufacturing  costs, 
the  GOE  instituted  a  new  flour  subsidy  of  S/33/qq  for  the  Coast 
and  S/42/qq  for  the  Sierra.    With  these  added  costs,  the  GOE  total 
subsidy  for  wheat  flour  per  qq  is  currently  S/152  +  S/33  =  S/185 
for  the  Coast  and  S/152  +  S/42  =  S/194/qq  of  flour  for  the  Sierra. 
The  average  flour  subsidy  for  the  country  then  is  about  S/190/qq. 

The  fixed  price  for  wheat  flour  is  S/253/qq,  thus  the  true  cost 
of  flour  from  imported  wheat  is  S/253  +  S/190  =  S/443/qq.    At  this 
price,  soy  and  corn  flour  are  substantially  more  competitive  for 
substitution  into  wheat  flour  (composite  flour). 

Another  way  to  look  at  the  situation  is  to  calculate  what  the 
price  of  soy  or  corn  flour  would  be  if  subsidized  at  the  wheat  flour 
rate  of  S/190/qq.    Figure  2  shows  the  cost  that  composite  flour 
would  be  if  the  subsidy  on  substituted  wheat  flour  was  used  to 
subsidize  the  corn  and  soy  flours.    As  seen  in  Figure  2,  the  com- 
posite flour  is  competitively  priced  with  wheat  flour  (S/253)  when 
the  subsidy  reaches  a  level  of  S/200/qq  on  the  Coast  and  S/215/qq 
in  the  Sierra. 

At  13  percent  substitution,  as  proposed  by  the  Escuela  Politec- 
nica  Nacional,  Ecuador  would  be  able  to  reduce  the  imported  wheat 
requirement  by  41,600  MT  in  1981.    The  foreign  exchange  savings 
(assuming  the  wheat  mi  11  feed  reduction  of  10,400  MT  could  be  made  up 
domestically)  would  be  41,600  MT  x  $US273  =  $US  11,356,800.    The  GOE 
subsidy  on  41,600  MT  of  wheat  (November  1980  prices)  would  be 
$US  5,216,640  which  might  be  used  to  subsidize  soy  and  corn  flour 
substituted  for  the  wheat  flour. 
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2        Alternative  Ideas  for  Implementation: 

2  It  is  obvious  that  composite  flours  will  not  occur  voluntarily 

3  under  current  conditions  because  the  prices  or  potential  prices  of 

4  corn  and  soy  flours  are  higher  than  wheat  flour;  the  miller/baker/pasta 
^        manufacturer  would  be  increasing  his  ingredient  costs  with  no  increase 

6  in  selling  price.    However,  observations  in  Latin  America  have  shown  that 

7  when  quality,  non-wheat  flours  are  available  at  a  lower  cost  than 

6        wheat  flours,  the  wheat  flours  are  often  extended  with  such  non-wheat 
9        flours  in  order  to  improve  profitability  and  competitiveness. 
10  Since  production  of  corn,  soy  and  rice  crops  are  already  marginal 

n        with  respect  to  meeting  demand  in  Ecuador,  lower  prices  for  the  flours 

of  these  cereals  are  not  likely.    An  alternative  is  to  raise  the  price 
i2        of  wheat  flour  sufficiently  so  that  corn  flour  and  soy  flour  would  be 
3^        less  expensive.    If  this  were  done  and  enabling  legislation  for  composite 
j=        flours  enacted,  then  some  composite  flours  might  be  utilized  on  a 

voluntary,  self-initiative  basis.    However,  it  seems  unlikely  that 
i>        the  price  of  wheat  flour  would  be  increased  to  the  area  of  S/500  per  qq 

that  would  make  such  an  option  attractive. 

Another  approach  to  a  voluntary  program  would  be  for  the  GOE  to 

subsidize  corn  flour  and  soy  flour  at  a  price  below  wheat  flour  (below 

21  S/253  per  qq).    The  subsidized  price  below  wheat  flour  would  be  offered  to 

22  either  wheat  millers  or  bakers  (not  both)  who,  if  they  purchased  it,  would 
2-6        be  obligated  to  use  it  only  for  composite  flours.    It  is  doubtful  if  such 

'^^        a  program  would  provide  sufficient  incentive  for  soy  and  corn  processors  to 
invest  and  install  the  necessary  processing  equipment  to  produce  the  needed 
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soy  and  corn  flours  because  the  demand  would  be  very  difficult  to  gauge. 

Summing  up,  it  does  not  appear  that  voluntary  programs  have  much 
chance  of  success. 

Mandatory  programs  are  the  only  ones  that  seem  to  suggest  sub- 
stantial implementation  of  composite  flours.  There  appears  to  be  4 
basic  options  with  variations  possible  within  each. 

Non-subsidized: 

1.  pasta  only 

2.  pasta  and  baked  goods 
Subsidized: 

1.  pasta  only 

2.  pasta  and  baked  goods 

Any  mandatory  program  would  create  a  specific  market  demand  for  soy 
and  corn  flours  thus  providing  a  strong  incentive  for  industrial  investment 
to  produce  them. 

The  non-subsidized/pasta  and  baked  goods  option  and  the  subsidized/pasta 
and  baked  goods  option  are  similar  to  the  Escuela  Politecnica  Nacional 
proposal  that  has  already  been  discussed. 

Non-subsidized/pasta  only.    Pasta  represents  about  20  percent  of  the 
wheat  flour  market  in  Ecuador.    Up  to  30  percent  partially  pregelatinized 

corn  flour  and  10  percent  of  fully  toasted,  defatted  soy  flour  can  be 

8/ 

substituted  for  wheat  flour.    Experience  in  Colombia—   has  demonstrated 
the  success  of  corn-soy-wheat  pastas.    A  40  percent  substitution  in  pastas 
would  reduce  the  1981  wheat  import  requirement  by  19,200  MT  with  an 
annual  foreign  exchange  savings  of  $US  5,241,600  when  C.I.F.  wheat  is 
$273/MT.    In  addition,  the  60E  would  save  $US  3,210,240  in  subsidies  when 
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1  the  wheat  flour  subsidy  is  at  S/190  per  qq.    The  retail  price  of  pastas 

2  would  need  to  be  increased.    For  example,  if  pastas  in  bulk  currently 

3  sell  at  S/506  per  qq  the  higher  ingredient  costs  for  corn  flour  (S/392 
^  per  qq)  and  soy  flour  (S/484  per  qq)  would  require  a  new  retail  pasta 

^  price  of  S/570.9  per  qq.    This  would  be  a  12.8  percent  increase  in  the 

^  pasta  price.    (This  simple  calculation  does  not  include  any  costs  for 

^  transportation  or  incentive  fees  for  the  pasta  manufacturer. 
^  Blending  of  the  corn/soy/wheat  could  be  done  by  the  pasta  manufac- 

5  turers  of  which  there  are  relatively  few.    Therefore,  regulation  would 

10  5e  greatly  simplified.    The  pasta  manufacturer  would  need  little  or  no 

12  additional  equipment.  Such  an  option  seems  an  excellent  way  to  initiate 
^2  a  composite  flour  program  and  obtain  experience  before  moving  ahead 

13  to  the  more  difficult  program  of  composite  flours  for  bread.  For 

I-'         initial  implementation,  the  substitution  level  for  pastas  might  be  at 
^~         a  reduced  rate  to  insure  that  start  up  supplies  of  corn  and  soy  flours 

are  adequate.    As  the  quantity  and  quality  of  corn  and  soy  flours  avail - 
2^         able  increase,  the  substitution  level  in  pasta  could  be  increased. 

Close  GOE  control  would  be  needed  to  insure  the  pasta  manufacturers 
incorporated  the  more  expensive  corn  and  soy  flours. 

Subsidized/pasta  only.  In  this  option,  the  GOE  would  still  have 
21         the  $US  5,241,600  savings  in  foreign  exchange  because  of  reduced  wheat 
imports  but  instead  of  a  reduction  of  $US  3,210,240  in  wheat  subsidy 

23 
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costs,  the  reduction  would  only  be  $US  189,236  if  the  price  of  pasta  was 
not  to  change.    Because  wheat,  corn  and  soy  flours  would  all  be  the 
same  price  to  the  pasta  manufacturer,  there  is  no  financial  or  profit 
advantage  in  shifting  the  composition  of  the  specified  composite 
flour  thus  adherence  is  more  likely  than  under  the  non-subsidized 
situation. 

Conclusions: 

While  nutritional  data  and  political  guidelines  are  largely 
missing  from  the  composite  flour  data  base,  substantial  information 
on  technical  feasibility,  acceptability,  costs,  potential  economic 
gains  and  so  forth  have  been  accumulated.    To  obtain  the  nutritional 
data  (nutrients  and  wheat  flour  consumption  data  by  various  groups 
and  relationship  to  malnutrition)  necessary  to  recommend  the  compo- 
sition of  a  composite  flour  from  a  nutrition  intervention  point  of 
view,  would  take  a  very  substantial  program.    On  the  other  hand, 
composite  flours  may  be  justifiable  on  their  economic  merits  alone 
and  the  information  necessary  for  justification  (foreign  exchange 
savings,  stimulation  of  demand  for  domestic  agricultural  products, 
effect  on  subsidies,  etc.)  is  readily  available. 

It  is  my  belief  the  next  step  should  be  to  establish  a  middle  level 
task  force  free  from  other  duties  that  would: 

1.  Obtain  political  guidance,  e.g.  on  subsidies  crop 
production  incentives,  etc. 

2.  Review  options  as  to  advantages  and  disadvantages. 

3.  Select  an  option  and  prepare  a  specific  composite  flour 

implementation  plan. 
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4.  Submit  the  plan  for  review  and  comment  by  industry  and  others; 
modify  as  necessary. 

5.  Submit  the  plan  to  the  appropriate  high  level  GOE  decision 
board  and  be  prepared  to  support. 

Such  a  plan  would  need  to  provide  for: 

1.  Wheat  products  to  be  affected;  pasta  only?  Others? 

2.  Start  up  composition  of  the  composite  flour  and  final  composition. 
Include  composite  flour  specifications. 

3.  Pricing  to  include  any  subsidies  and  a  pricing  and  subsidy 
review  system. 

4.  Procedure  for  start  up  (by  region?  nationally?)  and  progression 
to  total  implementation. 

5.  Agricultural  production  of  corn  and  soy  to  meet  new  demands. 

6.  Source(s)  of  corn  flour  and  soy  flour.    Includes  specifications 
of  products,  quantities  required  and  quotas  of  raw  agricultural 
commodities  to  insure  production  goals.    Consider  inventory 
requirements  for  start  up  and  operation  of  the  program. 

7.  Quality  assurance  and  regulation, 

8.  Coordination  with  wheat  import  program  and  quota  system  of 
wheat  to  mills  and  wheat  flour  users. 

9.  Financial  plan. 

10.  Proposed  enabling  legislation  or  decree. 

11.  Chronogram. 
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(  APPENDIX  A  ) 


Partial  List  of  Reports  Prepared  by  the  Instituto  Investigaciones 
Tecnologicas,  Escuela  Politecnica  Nacional  at  Quito  and  Cooperating 
Institutes  on  Composite  Flours.    Support  Provided  by  the  Ministry 
of  Agriculture 


1.  Final  Report  on  Composite  Flours.    IIT/EPN  1979. 

Chapter  1.    Recommendations  and  Conclusions;  Description 
of  the  Project;  Summary  of  the  Results. 

Chapter  2.  Investigations  at  the  Laboratory  Level. 

Chapter  3.  Market  Study  of  Wheat  Flour  and  Bread. 

Chapter  4.  Economic  Consideration. 

Chapter  5.  Studies  in  a  Pilot  Bakery. 

Chapter  6.  Acceptence  Studies  of  Composite  Flour  Breads. 

2.  Study  of  Production  and  Acceptability  of  Composite  Flour  Breads  and 
Pasta  at  a  Military  Installation  in  Quito.    IIT/EPN  1980. 
(Includes  a  manual.      Bread  Making  for  Masters  and  Operators.) 

3.  Soy  Flour  for  Human  Consumption.    IIT/EPN  1980.    (Includes  statis- 
tics on  soy  production,  production  costs,  cost  estimates  for  soy 
flour  production. ) 

4.  Acceptability  of  Composite  Flour  Breads  at  the  Commercial  Level. 
Datos  Ecuador  (Contract  from  IIT/EPN)  1980. 

5.  Economic  Analysis  for  the  Production  of  Composite  Flours  in  Ecuador, 
Ecuadorian  Center  for  Industrial  Development  (CENDES),  Ministry  of 
Industry,  April  1980. 

6.  Utility  of  Potatoes  for  Composite  Flours.    IIT/EPN  mid  1970's. 

7.  Utility  of  Yuca  (Cassava)  for  Composite  Flours.    IIT/EPN  mid  1970's 

Other  Pertinent  Documents 

8.  Market  for  Oilseeds  and  Their  Products.    Project  PNUD/FAO; 
ECU/78/007.    Ministry  of  Agriculture,  October  1980. 

9.  Analysis  of  the  Rice  Market  in  Ecuador.    Project  PNUD/FAO; 
ECU/78/007.    Ministry  of  Agriculture,  November  1980. 
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(  APPENDIX  A  (cont'd)  ) 


10.  Analysis  of  the  Corn  Market.    Project  PNUD/FAO;  ECU/78 A)07. 
Ministry  of  Agriculture,  November  1980. 

11.  Studies  on  the  Marketing  of  Wheat  and  its  products.  Project 
PNUD/FAO;  ECU/78/007.    Ministry  of  Agriculture,  July  1980. 
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INTRODUCCION 


Las  import aciones  de  trigo  han  venido  increment andose  rapidamente  en  el  Ecuador. 
En  efecto,  de  un  promedio  equivalente  a  60.000  TM  al  final  de  la  decada  de  los 
anos  60,  se  ha  pasado  a  300.000  Vi  en  1980.    Estas  importaciones  representan  abo- 
ra  WAS  del  93Z  del  consume  nacional  de  trigo. 

En  1972,  el  Gobierno  implemento  un  programa  de  investigacion  en  la  Escuela  Poli- 
tecnica  Nacional,  con  el  fin  de  estudiar  las  posibilidades  tScnicas  de  reempla- 
sar  parte  de  la  harina  de  trigo  por  otros  productos  disponibles  en  el  pais. 

En  1976  se  llevo  a  cabo  una  nision  de  consultoria,  a  cargo  del  aenor  P.  Sluimer, 
Experto  de  FAG  en  cereales  y  panif icacion,  dentro  de  la  estructura  del  Plan  de 
Asistencia  para  la  Seguridad  Alimentaria,  para  identificar  la  formula  mas  apro- 
piada  para  harinas  compuestas  y  asistir  en  la  preparacion  de  un  programa  para  una 
planta  piloto  para  ensayos  y  pruebas  de  produccion  de  pan  con  harinas  compuestas. 

Desde  entonces  se  han  logrado  aignif icativos  avances,  gracias  al  esfuerzo  desple- 
gado  por  la  Escuela  Politecnica  Nacional,  el  Ministerio  de  Agricultura  y  Ganaderia 
y  el  Programa  Nacional  de  Seguridad  Alimentaria,  con  la  asistencia  de  FAD. 

La  presente  mision  fue  requerida  por  el  Gobierno  y  financiada  por  el  Proyecto  de 
Seguridad  Alimentaria  FSAS/TF/ECU/053/MUL.    La  mision  estuvo  en  el  pais  del  20  de 
Octubre  al  14  de  Noviembre  de  1980  y  trabajo  con  la  Escuela  Politecnica  Nacional 
y  los  Departamentos  de  Agro industries  y  de  Seguridad  Alimentaria  del  MAG,  los 
cuales  amablemente  proveyeron  toda  la  asistencia  que  fue  solicitada. 

Los  terminos  de  referencia  de  la  mision  fueron  discutidos  al  inicio  de  la  consul- 
toria con  el  Ministerio  de  Agricultura  y  la  Escuela  Politecnica  Nacional  y  se 
concreto  de  la  siguiente  forma: 

1.  Evaluar  el  progreso  de  las  investigaciones  y  resultados  alcanzados  por  la  Es- 
cuela Politecnica  Nacional  en  el  campo  de  las  Harinas  Compuestas,  y  en  particu- 
lar: 

a)  La  aeleccion  de  una  formula  apropiada  de  harinas  compuestas  por  la  Politec- 
nica. 

b)  Los  ensayos  de  la  planta  piloto  y  las  pruebas  de  ac "^ptabilidad  para  la  pro- 
ducciSn  de  pan  y  pastas. 

2.  Hacer  recomendaciones  acerca  dc  futuras  investigaciones  que  fueren  nccesnrias. 

3.  Examiner  las  implicaciones  economicas  de  producir  harina  compuesta  a  nivel  na- 
cional y  establecer  lineas  de  accion  en  la  preparacion  del  estudio  de  factibi- 
lidad  de  harinas  compuestas  en  el  Ecuador. 

4.  Asesorar  en  el  manejo  y  operacion  de  un  Programa  Nacional  de  Harinas  Compuestas 
asi  como  las  recomendaciones  para  su  implementacion. 
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CONCLUSIONES  Y  RECOMENDACIONES 


S6lo  pequenos  trabajos  adicionales  se  requieren  en  los  aspectos  de  invest iga- 


cion: 


a)  Realizar  una  prueba  de  aceptabilidad  en  Guayaquil,  con  pan  y  fideos  de 
varios  tipos. 

b)  Producir  galletas  y  probar  la  aceptaci5n  en  Quito  o  Guayaquil. 

c)  Probar  el  uso  de  la  harina  de  maiz  precocida  que  producira  la  Empresa 
OLEICA  en  1981  para  la  panificacion  y  fideleria. 

d)  Entreuar  al  personal  tecnico  en  el  analisis  de  harina  compuesta  y  estu- 
diar  un  netodo  para  controlar  el  porcentaje  de  incorporacion  de  maiz  y 
soya..   Comprar  el  equipo  de  laboratorio  cecesario. 

El  principal  problema  para  la  produccion  de  harina  compuesta  en  el  pais  es  la 
disponibilidad  de  maiz  y  soya.    La  cantidad  requerida  no  esta  disponible  al 
Domento.    Estadisticas  de  produccion  y  una  evaluacion  del  futuro  abasteci- 
miento  no  son  satisfactorios .    La  relacion  de  precios  oficiales  entre  el  tri- 
go  y  otros  cereales  producidos  en  el  Ecuador  hace  a  la  harina  compuesta  mas 
cara  que  la  harina  de  trigo  y  favorece  la  importacion  de  trigo,  en  lugar  de 
favorecer  la  produccion  nacional.    Sin  embargo,  considerando  el  sistema  de 
subsidio  actual  y  a  los  ultimos  precios  internacionales  del  trigo,  la  produc- 
ci5n  de  harinas  compuestas  es  mas  rentable  que  la  produccion  de  harina  de 
trigo. 

Para  permitir  al  Gobiemo  tomar  una  decision  en  lo  que  se  refiere  a  la  imple- 
mentacion  del  Programa  de  Harinas  Compuestas  a  nivel  nacional,  los  estudios 
a  ser  realizados  lo  mas  pronto  posible  han  sido  descritos  en  el  Capitulo  11. 
Esta  lista  comprende  lo  siguiente: 


a)  Un  estudio  para  fomentar  el  desarrollo  de  la  produccion  de  trigo  y  maiz 
en  el  Ecuador. 

b)  Un  estudio  de  factibilidad  para  la  produccion  de  harina  de  maiz  y  harinas 
compuestas  bajo  las  distintas  alternativas . 

c)  Estudio  del  subsidio  a  ser  aplicado  en  caso  de  producir  harinas  compuestas 
en  el  Ecuador. 


Todos  estos  estudios  deberan  ser  de  responsabilidad  del  MAG  con  la  colabora- 
cion  de  las  otras  instituciones  y  deberan  ser  prcsentados  a  la  Comision  reco- 
nendada  en  el  Capitulo  II. 

Para  asistir  al  Gobierno  en  estos  aspectos,  se  propone  que  se  contacte  alguna 
agencia  de  desarrollo  internacional  para  disponer  de  lo  siguiente: 

a)    Un  Economists  especializado  en  Agroindustrias  para  revisar  el  estudio  de 
factibilidad  preparado  por  el  MAG  antes  de  la  finalizacion  y  presentacion 
a  la  Comision  de  Harinas -Compuestas .  tUn  mes,  en  Marzo  de  1981.) 
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b)  Vn  Experto  en  procesamiento  de  naiz  para  evaluar  las  disponibilidades 
y  equipos  existentes  en  la  industria  molinera  y  las  Inversiones  requc- 
ridas  para  la  instalacion  de  un  nuevo  nolino  de  naiz  y  las  inversiones 
necesarias  en  los  nolinos  de  trigo  existentes,  para  la  produccion  de 
harinas  compuestas.  (Un  nes,  en  Febrero  de  1981). 

c)  Una  beca  de  3  neses  para  entrenamiento  en  el  extranjero,  en  analisis  de 
inezclas  de  varies  harinas  para  un  tecnico  especial ista  en  quimica  de 
cereales  de  la  Escuela  Politecnica  Nacional.    Posibleinente  en  los  Esta- 
dos  Unidos  o  Europa. 

d)  La  conpra  de  aparatos  de  laboratorio  para  la  Escuela  Politecnica,  como 
por  eiemplo,  equipo  electro-forese  y  un  cquipo  de  cromatograf la . 

Se  recomienda  ademas  que  las  reuniones  periodicas  del  Conite  de  Trabajo  de 
Harinas  Compuestas  que  Be  venian  sosteniendo  a  iniciativa  de  la  Direcci5n 
de  Planeamiento  de  la  Seguridad  del  MAG,  y  que  se  dejaron  de  lado  por  par- 
te de  la  Unidad  Ejecutora,  Departaroento  de  Agroindustrias,  se  inicien  nue- 
vamente  para  que  todas  las  instituciones  colaboren  coordinadamente  en  la  re 
lizacion  de  este  proyecto. 
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CAPITULO  I 

EVALUACION  DEL  TRABAJO  DE  INVESTIGACION  Y  PROGRAMA  DE  DESARROLLO  DEL  PROYECTO  DF. 
HARINAS  COMPUESTAS  REALIZADO  EN  LA  ESCUELA  POLITECNICA  NACIONAL,  INSTITUTO  PI  IN- 

VESTIGACIONES  TECNOLOGICAS 

I.      Fase  de  Laboratorio.- 
Descripci6n»" 

Las  investigaciones  a  nivel  de  laboratorio  fueron  iniciadas  en  1973,  habiendc 
progresado  considerablemente  hasta  1978,  experimentandose  con  diferentes  cla- 
ses  de  inczcJas:     papa     (1974),  yura  (1974),  maiz  (1976),  soya  (1977K  arro:: 
(1977)  y  quinua  (1978)  tticndo  convert idos  en  harinn  o  aJmidon  v  mi^zclados  t  i^n 
harina  de  trigo,  en  varias  proporciones ,  para  la  producrion  de  pan,  rons iiltM.in- 
do  tambien  distintas  variedades  de  yuca,  papas  y  maiz.     Se  produio  pan  dt>  dijo- 
rentes  tipos  y  pesos,  que  luego  fue  comparado  con  el  pan  hecho  con  100%  de  ha- 
rina de  trigo  y  horneado  de  manera  tradicional  en  el  Ecuador.    Todos  los  experi- 
nentos  estuvieron  controlados  nediante  analisis  quimico/f isicos,  tanto  de  la  ma- 
teria prima  y  los  materiales,  como  del  producto  final.    La  calidad  del  pan  fue 
controlada  por  los  expertos  del  Instituto. 

El  resultado  de  este  programa  de  investigacion  de  6  afios  fue  la  eleccion  de  una 
formula  que  incluye  90%  de  harina  de  trigo  producida  por  los  molinos  eruatori.^- 
nos,  con  10%  de  harina  de  maiz.     Harina  de  arroz  puede  ser  considerada  tambi^n 
al  mismo  nivel  de  10%  de  incorporacion.     Alternat ivamente,  la  posibilidad  de  una 
mezcla  de  3  componentes  fue  escogida,  mezclando  87%  de  harina  de  trigo,  con  1(V" 
de  harina  de  maiz  y  3%  de  harina  de  soya  para  suplementar  el  nivel  nutritivo  del 
pan. 

La  harina  de  maiz  fue  obtenida  de  una  variedad  local  de  maiz  amarillo,  dure,  con 
bajo  contenido  de  grasa  (menos  del  2%)  que  fue  preferida  para  el  horneo.    La  ha- 
rina de  trigo  fue  obtenida  de  trigo  importado,  mezclado  con  trigo  national  en  va- 
rias proporciones,  dependiendo  de  la  disponibilidad  del  producto  en  el  Ecuador. 
Sin  embargo,  el  trigo  importado  fue  el  mayor  component e  empleado,  alcanzando  por 
lo  menos  70%  y  hasta  el  100%.     Con  las  harinas  compuestas  clegidas  se  usa  el  pro- 
cedimiento  tradicional  de  horneo,  sin  necesidad  de  ingredientes  de  nejoramiento 
de  la  masa. 

Mas  tarde,  en  1979,  la  mezcla  de  maiz  y  trigo  fue  usada  para  la  produccion  de 
pasta,  a  nivel  de  laboratorio,  la  cual  fue  totalmente  aceptada. 

Ck)mentarios 

1)  Esta  investigacion  a  gran  escala  fue  necesaria  para  definir  las  posibilida- 
des  tecnicas  de  procesar  productos  agricolas  locales  para  la  elaboracion  de  ha- 
rina y  poder  sustituir  en  forma  parcial  al  trigo  importado.    Este  trabajo  fup 
conducido  en  secuencias  logicas.    Dio  al  personal  tecnico  de  la  EPN  la  oporcuni> 
dad  de  familiarizarse  con  la  tecnologia  de  las  harinas  compuestas,  con  el  trabaio 
llevado  a  cabo  en  otros  paises  de  Lat inoamerica  y  otros  en  el  mismo  campo,  y  el 
personal  tuvo  la  oportunidad  de  aplicar  sus  conocimientos  a  productos  y  condicio- 
nes  predominantes  en  el  Ecuador. 

2)  Las  conclusiones  de  la  EPN  no  son  sorprendentes .    La  incorporacion  de  carbohi 
dratos,  a  mas  del  trigo,  no  afec'ta  la  calidad  del  pan,  cuando  se  limita  a  un  10"' 
en  harina,  especialmente  cuando  se  usa  trigo  de  alto  contenido  proteiro  (12").  I'n 
mezcla      mas  alta  cambiara  signi f icativamente  la  apariencin,  el  sabor  y  la  ternol 
gia  del  horneo. 
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J^absorciSn  de  ague  de  la  harina  conpuesta,  conparada  con  la  harina  de  trigo, 
•e  aunenta  del  IZ  al  5Z,  dependiendo  de  la  f5nDula.    Eato  ha  aido  confirmado  por 
invest igaciones  realizadas  en  otras  partes.    Esto  no  oodifica  el  procedimiento 
para  la  produccion  de  la  nasa. 

3)  La  altemativa  de  producir  un  tipo  completamente  diferente  de  pan,  no  fue 
considerada  en  el  programa.    Empleando  de  un  30X  a  un  50%  de  mafz  o  alnidSn  y 
de  un  70%  a  un  502  de  harina  de  trigo,  ae  puede  producir  pan,  ya  aea  de  color 
amarillento  (maiz)  o  bianco  (almidon),  con  un  volumen  limitado  por  el  nismo  p€^ 
ao,  comparado  con  el  uso  de  100%  de  harina  de  trigo.    Ademas,  considerando  aspec^ 
tos  economicos  y  nutricionales,  este  tipo  de  pan  absorber!  aolanente  una  pequen.i 
parte  del  nercado  y  la  inportacion  de  trigo  no  serin  afectada  en  1o  mas  inTnim.^. 

La  EPN,  por  lo  tanto,  tuvo  razon  en  considerar  una  formuln  que  podri.i  scr  utiliza- 
da  para  todos  los  tipos  de  pan  existentes  en  el  Ecuador. 

4)  La  incorporacion  de  un  3X  de  harina  de  soya,  preferiblenente  desgrasada, 
dara     un  contenido  proteico  de  IX  o  IX  mas  alto  que  el  pan  existente  en  el  ner- 
cado actualmente,  dependiendo  tambien  del  contenido  proteico  de  la  harina  de  malz, 
el  cual  es  de  8.5%  promedio.    Por  lo  tanto,  un  auTnento  del  valor  nutritivo  sera 
limitado.    Un  porcentaje  de  incorporacion  mas  elevado  sera  considerado  hasta  un 
6%,  si  es  economicamente  factible,  pero  esto  reducira  un  tanto  el  volumen  y  la 
aceptabilidad  del  pan.    Esto  puede  considerarse  una  vez  que  la  formula  con  3r^  de 
soya  sea  implementada  y  aceptadn  a    escala  nacional. 

5)  En  cuanto  a  la  eleccion  de  maiz  en  vez  dc  otro  cereal  o  almidon,  un  factor 
positivo  adicional  es  el  de  que  ae  puede  organizar  nas  facilmente  el  abastecimien- 
to,  considerando  los  aspectos  economicos  y  tecnicos  del  pais.    Por  lo  tanto,  esta 
eleccion  ha  sido  apoyada. 

6)  Durante  la  fase  de  laboratorio,  la  produccion  local  de  trigo  disminuyo  rapida- 
nente  de  68.000  TM  en  1971/72  a  20.000  TM  en  1978/79,  mientras  que  las  importicio- 
nes  de  trigo  aumentaron  anualmente  en  un  13%,  alcanzando  las  264.000  TM  cn  IQ'^y. 
Esto  se  debe  a  varias  razones,  part icularmente  a  que  el  trigo  local  osruvo  consido 
rado  nenos  remunerativo  que  coscchas  dc  otros  cereales  (ver  anexo  1),  por  la  falta 
de  una  politica  gubernamental  dinamica  para  apoyar  la  produccion  local.  Por  tanto 
se  hizo  imprescindible  la  busca  de  una  formula  alternativa  de  harinas  compuestas  y 
la  fase  piloto  fue  finalmente  implementada  en  1978  -  1979. 

Fase  Piloto. 

Descripcion." 

Esta  fase  incluye: 

-  El  reclutamiento  de  3  tecnicos  instructorcs  en  la  tecnologia  de  harinas  compuei^ 
tas  para  la  produccion  de  pan  y  au  entrenamiento  teorico/pract ico  de  10  sennnaf? 
Uno  de  alios  permanece  aun  en  la  EPN.  Los  otros  dos  ae  han  incorporado  a  pana- 
derias  privadas,  lo  que  ae  considera  conveniente  para  la  fase  piloto  del  propra 
ma  en  el  pais. 

-  La  produccion  de  todo  tipo  de  pan  y  pasta  en  la  planta  piloto  de  la  EPN,  con 
los  mencionados  instructorea. * 

"    La  produccion  de  pan  en  las  panaderias  del  Ejercito,  en  Quito,  con  un  total  de 
60  toneladas  de  harinas  compuestas. 
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•  La  producciSn  de  pan  y  *'cachos*'  en  3  panaderlas  comerciales  de  Quito,  con  un 
total  de  140  toneladas  de  harinas  compuestas. 

•  Entrenamiento  de  20  panaderos  del  Ejercito. 

•  Aceptaci6n  de  los  conaumidores,  aediante  una  encuesta  llevada  a  cabo  per  una 
compania  eapecializada  en  Quito,  Bobre  una  Buestra  representative  de  la  pobl3- 
cion. 

•  La  production  de  2.200  Kg.  de  pasta  (tipo  spaghetti)  ccn  dos  formulas  distin- 
tas,  por  una  finna  comercial,  usando  el  netodo  de  extrusion. 

-  Pruebas  de  aceptacion  de  las  dos  formulas  arriba  mencionadas,  llevadas  a  cabo, 
«1  igual  que  el  pan,  con  400  familias  de  Quito. 

-  La  aceptaci5n  del  pan  y  pasta  por  varies  inatituciones  y  por  el  Ejercito. 

Debe  anotarse  que  en  1976  ya  se  condujo  una  encuesta  con  la  industria  molinern  Je 
trigo  en  el  Ecuador,  la  misma  que  llevo  a  cabo  el  Ministerio  de  Agricultur.i  y  ctrn 
encuesta  se  realize  en  Quito,  Guayaquil,  Ambato,Portoviejo  e  Ibarra,  por  meJiv>  dc 
la  EPN,  relativa  a  la  capacidad  y  equipo  de  las  panaderias.    Ademas  se  liizo  un»  en- 
cuesta en  Quito  sobre  los  requerimientos  de  pan  v  habitos  dc  compra  del  consun.iiloi  . 

Comentarios.- 

1)  Cenerales:    Fue  una  fase  muy  completa,  la  cual  confirmo  los  resultados  de  labo- 
ratorio  y  la  aceptacion  de  los  productos  por  los  panaderos  y  consumidores . 

2)  Materia  prima;  En  la  fase  piloto,  grandes  cantidades  de  materia  prima  fueron 
requeridas,  y  el  Institute  tuvo  problemas  en  obtener  harina  de  maiz  con  2/'  de 
grasa,  recomendada  por  los  estudios  de  laboratorio.    EI  unico  molino  de  maiz 
en  el  Ecuador  esta  localizado  en  Latacunga,  a  100  Km.  de  Quito  y  esta  eqiiipndo 
para  moler  granos  con  aproximadamente  6*.  de  grasa,  para  la  industria  cervercra. 
La  harina  que  se  obtiene  remoliendo  estos  granos  no  puede  almacenarse  ndi>rua- 
damente  y  el  programa  nacional,  def init ivamente  dcbe  conservar  como  rcquerimien- 
to  el  2X  de  grasa. 

3)  Panif icacion;  Las  panaderias  de  Quito  y  la  planta  productora  de  pasta  estuvie- 
ron  listas  a  colaborar.    Se  notS  que  las  panaderias  no  tuvieron  dificultad  en 
emplear  la  harina  compuesta  usando  su  propio  equipo.    En  particular,  algunas  de 
estas  ya  producen  "pan  integral",  mezclando  directamente  en  la  mczcladora  de 
atasa,  harina  de  trigo  con  hasta  un  20%  de  nfrecho  entregado  por  los  moiinos. 

El  horneo  se  hizo  en  Quito    solamente  y  las  caracterist icas  organolept icns  fuo- 
ron  similares  a  los  resultados  del  laboratorio.    Se  recomienda  organizer  pruebas: 
de  panificaciSn  durante  3  dias  en  una  panaderfa  de  Guayaquil  para  controlar  Ja 
influencia  de  cambios  signif icativos  en  las  condiciones  climaticas  entre  la  Cos- 
ta y  la  Sierra  y  en  los  procedimientos  de  homco,  para  evitar  problemas  du  ulti- 
ma hora. 

4)  Molienda;  La  encuesta  a  nivel  de  los  molinos,  realizada  en  1976,  indica  que  3 
molinos  han  producido  harina  de  maiz  en  el  pasado  y  13  de  los  20  molinos  esta- 
blecidos  en  el  Ecuador  dicen  estar  interesados  en  moler  maTz.    Esto  habla  en 
favor  del  programa,  usando  mafz  en  lugar  de  arroz. 


;  Appendix  D 


-  -  7  - 

5)  Interis:  Sienpre  que  el  Aargen  de  utilidades  te  santenga,  loa  panaderos  y  no- 
linerofi,  en  au  aayorla,  deoueatran       interes  en  eate  proceao.    Eato  es  pon- 
derable, ya  que  en  otroa  paiaes  cooo  en  Africa,  la  prinera  reacci6n  a  las  ha- 
rinas  conpueatas  fue  negativa.    Serla  conveniente  chequear  eatoa  reaultados 
otra  vez,  pues  la  encueata  data  de  1976. 

6)  Pruebas  de  AceptaciSn;  Lea  pruebaa  de  eceptacion  del  conaumidor, jmerecen  tres 

consideraciones : 

a)  Pan  y  paata  fueron  eceptadoa  y  epreciados. 

b)  Hay  la  opini6n  de  que  el  pan  comprado  en  el  local  de  la  panaderia  o  en 
las  distribuidoras  contiene  maiz. 

c)  £1  paao  logico  a  tomarae  luego  de  una  encueata  favorable  con  el  consumidor, 
ea  la  encueata  aobre  mercadeo,  a  eacala  de  ciudad  o  de  provincia,  como  pa- 
ra cualquier  producto  a  aer  introducido  en  el  sercado.    Sin  embargo,  el 
propSsito  de  eate  Programa  de  Harinas  Conpuestas,  no  es  el  de  introducir 
un  nuevo  producto  para  competir  con  el  tradicional.    Es  mas,  Sste  deberia 
aer  lo  Bias  parecido  posible  al  existente.    Ademas  hay  que  considerar  que 
es  Buy  dificil  o  impoaible  organizer  la  distribucion  de  harina  compuesta 

a  las  panaderias  de  una  ciudad  o  provincia,  ya  que  se  proveen  de  2  o  3 
molinos  diferentea. 

7)  Calletas El  conaumo  de  harina  de  trigo  es  como  aigue:    62X  para  pan,  20% 
para  fideos,  5X  para  galletas  y  13Z  para  *'propositos  no  identif icados".  Seria 
practico  considerar  que  todos  estos  productos  deben  aer  hechos  con  la  misma 
formula  de  harina  compuesta.  Por  lo  tanto,  ae  recomienda  que  la  EPN  y  una  em- 
presa  comercial  colaboren  en  la  prepracion  de  galletas  y  realicen  una  encuesta 
de  aceptacion  en  Guayaquil  y  Quito,  o  por  lo  menos  en  una  de  estas  ciudades, 
para  evitar  problemas  de  ultima  hora. 

6)  Pasta.-  En  cuanto  a  laa  pruebas  de  aceptacion  de  pasta  (fideos)  ae  ha  notado 
.  que  aolo  ae  produce  paata  tipo  apaghetti  procesado  por  extrusion,  mientras  que 
.  las  fabricas  locales  uaan  el  procedimiento  de  "laminado*'  que  da  un  producto  mas 
bianco.    Esto  puede  explicar  la  pequena  diferencia  -  no  eatadisticamente  repre- 
sentative -  demoatrada  en  las  encuestaa  realizadas  en  Quito  de  aceptacion  por 
el  conaumidor. 

Conclusiones  y  Recomendaciones 

Los  logros  de  la  EPN/lIT  en  loa  ultinoa  2  enoa  aon  aignif icantes  y  la  eleccion 
de  la  formula  de  harina  compuesta,  la  cual  ea  plenamente  apoyada  como  la  mejor 
eleccion,  tanto  tecnicamente  como  de  aceptabilidad  por  la  industria  nolinera,  las 
panaderias  y  el  conaumidor  es  adecuada.    Ademas  el  maiz  es  probablemente  el  pro-  . 
ducto  austitutivo  nenoa  coatoao  al  nomento  en  el  Ecuador.    Una  mezcla  de  maiz  y 
trigo  es  mas  aimple  y  mas  economica  que  una  mezcla  de  3  componentea  como  maiz/tri- 
go/aoya.    Sin  embargo,  la  adicion  de  aoya  debe  tenerae  en  cuenta  para  mejorar  el 
contenido  proteico  del  pan  para  balancear  la  baja  calidad  de  horneo  de  la  harina 
de  maiz.    La  adiciSn  de  3Z  de  soya  para  companaar  la  deficiencia  en  proteina  de 
la  harina  de  maiz  aumentara  en  realidad  el  contenido  proteico  de  la  harina  compues- 
ta aolamente  en  un  0.5Z  al  IX.    Sin  embargo,  eato  dara  una  composicion  aminoaoida 
mas  balanceada,  auplementando  Xa*deficiencia  de  liaina  en  el  maiz  y  el  trigo. (Anexo 


Si  no  ae  diapone  de  harina  de  aoya  (deagraaada) ,  o  es  aiuy  coatoaa  al  momento  de 


Appendix  D 


6 


copezar  la  produccion  de  harina  de  maiz  a  nivel  nacional,  solanente  deberia  in- 
troducirse  en  el  nercado  harinas  compuestas  conformadas  por  la  harina  de  trigo  y 
de  nalz.    El  3^  de  harina  de  soya  puede  ser  incorporado  uno  o  dos  anos  nas  tarde, 
cuando  haya  disponible. 

Las  investigaciones  adicionales  en  lo  referente  a  la  parte  tecnica  de  producciSn 
de  harinas  compuestas,  actualnente  no  es  priori tario.  No  hay  necesldad  de  neiorar 
la  formula,  o  el  procedimiento  de  homeo  o  de  nolienda.    Se  sugiere  solamente  ha- 
cer  una  prueba  de  horneo  en  Guayaquil  y  producir  galletas  para  una  prueba  de  ncep 
tacion  en  Quito  o  Guayaquil. 

Deberia  comenzarse,  en  ruanto  llcRue  el  farinoprafo  ordenailo  por  In  EPN/IIT,  iin 
analisis  de  rutina  de  la  harina  de  trigo  de  todo»  los  mo] inos  de  la  Sierra  y  cn 
la  ESPOL  para  los  molinos  de  la  Costa.    Ademas  deberian  probarse  los  metodos  de 
laboratorio  para  detectar  y  controlar  el  porcentaje  de  maiz  y  posiblemente  de  so- 
ya incorporados .  Debe  contactarse  para  esto  al  Dr.  Lars  Munch,  Carlsberg  Research 
Laboratory,  Carlsbergweg,  Copenhague,  Denmark;  y  a  M.J.C.  Miche,  Laboratoire  des 
Cereales,  INRA  9  Place  Viala  -  Montpellier  34060,  France  y  otros  institutos  de  in 
vestigacion. 

El  principal  problema  y  lo  prioritario  debe  ser  la  posibilidad  economica  de  pro- 
ducir e  introducir  en  el  mercadn  una  harina  de  trigo/roalz/soya  a  escala  nacional. 
Muchas  son  las  implicariones  y  se  necesita  de  la  decision  pubernamental  y  del  apo 
yo  de  los  Ministerios  de  Finanzas,  Agricultura  e  Industrias.    Bajo  nuestro  punto 
de  vista,  lo  que  implica  en  el  Ecuador  un  Programa  de  Harinas  Compuestas,  consta 
en  la  segunda  parte  de  este  informe. 
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CAPITULO  IT 

PROBLEMAS  Y  RECOMENDACIONES  PARA  EL  ESTUDIO  DE  FACTIBILIDAD  DE  IKTRODUCCTON  DF 

HARINAS  COMPUESTAS  A  NIVEL  NACIONAL 

El  estudio  de  factibilidad  debera  analizar  en  detalle  todos  los  factores  que  inciden 
para  un  Programa  Nacional  de  Harinas  Conpuestas  y  las  decisiones  que  deberan  tomarse 
a  nivel  gubernamental  en  base  a  las  distintas  alternativas  consideradas . 

Los  factores  son  los  sig^ientes: 

1.  Existe  suficiente  production  de  naiz  y  de  soya  en  el  Ecuador  para  aba<;tecer  un 
Programa  Nacional  de  Harinas  Compuestas?    Si  no,  cuando?    y  que  dehcra  do  hacei- 
se  para  incrementar  esta  produccion?    No  sera  mas  factiblc  (mas  facil  tecnicamonte 
y  a  aenor  costo)  el  incrementar  la  produccion  local  de  trigo  o  de  otros  granos  al- 
temativos,  como  sorgo  para  reemplazar  al  maiz  en  alimentos  balanceados  para  con- 
Bumo  animal  y  asf  disponer  de  maiz  para  el  Programa?    Estara  el  arrocillo  mas  fa- 
cilmente  disponible? 

2.  Cual  es  el  costo  de  producir  Harinas  Compuestas?    A  que  precio  de  venta  de  la  harl- 
na  es  factible  economicamente  la  instnlacion  de  un  molino  de  maiz  y  para  que  c.t- 
pacidad?    Donde  debera  localizarse  el  moHno  de  maiz?  Que  organ ismo  debera  finan- 
ciar  y  operar  el  molino?    Cual  es  el  sistem.i  mas  adecuado  de  produccion  y  distri- 
bucion  de  harinas  rompuestas  de  los  molinos  a  l.is  paniilorias? 

3.  Deberai)  las  Harinas  Compuestas  beneficiarse  de  un  subsidio  como  es  el  raso  tUl  tri- 
go importado  para  hacerlo  competitive?    Cual  seria  el  monto  de  este  subsidio  en  el 
sistema  presente?    Sera  menor  que  el  de  trigo? 

A.    Quien  debera  realizar  el  estudio  de  f actibil idad?    Cual  es  el  cuadro  institucio- 

nal  requerido  para  organizar  y  controlar  la  impl emcntacion  de  un  Programa  Nacirnnl? 

Estos  cuatro  puntos  son  necesariamente  discutidos  mas  adelanie  v  serviran  de  puTn  pnra 
el  estudio  de  factibilidad.  Recomcndaciones  y  calculos  prcl  iminnres  ban  sido  rcali/.n- 
dos  cuando  ha  sido  necesario. 

1.    Disponibilidad  de  materia  prima." 

£1  consumo  de  trigo  en  el  Ecuador  se  estima  en  aproximadamente  300.000  TM  parn 
1980/81.    Por  lo  tanto,  una  Harina  Compuesta  con  10%  de  harina  de  maiz  reduciria 
la  importacion  de  trigo  en  unas  30.000  TM,  que  seran  sustituidas  por  unas  32.000  TM 
de  maiz.  1^/    Esta  cantidad  representa  aproximadamente  el  20x^  de  la  produccion  na- 
cional de  maiz.    De  igual  manera,  austituyendo  el  3%  de  harina  de  trigo  por  harina 
desgrasada  de  soya,  se  necesitaria  mas  o  menos  7.500  toneladas  de  harina  de  soya,  o 
13.000  toneladas  de  soya  en  grano.  21.    Esto  representa  un  U2%  de  produccion  nacio- 
nal de  soya  en  1979.    En  este  caso  se  reducirla  adicionalmente  9.000  TM  de  tri^o 
importado. 

a)    Las  cantidades  adicionales  de  maiz  y  soya  requeridas  para  el  Programa  Nacional 
de  Harinas  Compuestas  no  puede  aer  satisfecho  por  el  nercado  nacional,  sin  cau- 
sar  una  conmocion. 

\J    Asumiendo  una  tasa  de  70%  de  extraccion  para  obtener  una  harina  de  maiz  de  menos  de 

2%  de  grasa.    La  tasa  de  extraccion  para  trigo  es  de  73%. 
21    Asumiendo  el  factor  tecnico  de  ronversi6n  de  100  Kg.  de  grano  por  58  Kg.  de  harina 

desgrasada. 
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El  Ecuador  practicamente  te  autoabastece  de  aalz,  pero  n5  lo  auficiente  para 
acarrear  existencias  de  ano  cn  ano.    De  vez  en  cuando  ae  iaportan  hasta  15.000 
toneladas  de  maiz,  cuando  hay  una  mala  cosecha.    En  cuanto  a  la  aova,  la  pro- 
duccion  se  esta  expandieudo  rSpidamente  debido  al  precio  atractivo  para  el 
gricultor  y  la  alta  demanda  de  aceite  de  mesa  y  tort  a      Llevara  alguno!^  anos  an- 
tes de  que  el  mercado  pueda  aer  autoabastecido  y  parte  de  esta  toya  pueda  con- 
vertirse  en  harina  para  consumo  humano.  1/ 

b)  For  lo  tanto,  el  Programa  de  Harinas  Conpuestas  dependera  enteramente  de  la  po- 
aibilidad  de  incrementar  e]  cultivo  dc  maiz  en  unas  30.000  Has.  y  la  produi- 
cion  de  soya  en  10.000  Has.  La  politica  del  Gobiemo  esta  encaminada  hacia  es- 
tas  netas. 

£1  pais  podria  y  deberia  producir  nas  maiz  para  obtener  una  ganancia,  con  o  sin 
este  Programa.    Las  aedidas  a  tomarse  para  promover  el  cultivo  de  maiz,  como: 
incentivos  de  precios,  facilidades  de  credito,  nejoramiento  de  las  aemillas, 
etc,  son  conocidas.    Se  recomienda  que  los  costos  de  estos  programas  sean  calcu- 
lados  por  el  MAG,  pero  esto  esta  fuera  del  alcance  del  presente  estudio  de  fac- 
tibilidad. 

c)  De  igual  manera  se  debe  considerar  si  no  seria  mas  econoinico  el  promover  el 
cultivo  de  trigo  en  la  Costa  y  Sierra  y  aumentar  la  produccion  nacional  en  unas 
30.000  toneladas,  a  fin  de  reducir  la  importacion  de  trigo  al  nismo  nivel  del 
Programa  de  Harinas  Compuestas.  Despues  de  todo,  con  este  incremento  de  30.000 
toneladas  de  trigo,  el  pals  alcanzaria  el  nismo  nivel  de  la  cosecha  de  trigo  de 
1975.  Las  variedades  de  semilla  escogidas  por  el  INIAP  dan  un  buen  rendinien- 
to  y  un  alto  contenido  proteico  en  la  Costa.  En  el  Anexo  1  se  demuestra  clara- 
nente  que  al  nomento  el  cultivo  de  trigo  no  es  atractivo  para  el  agricultor. 

d)  Los  programas  de  desarrollo  de  la  produccion  de  trigo  y  maiz  para  el  pais  po- 
drian  muy  bien  considerarse  conjuntamente.    El  impacto  dd  ahorro  de  divisas  que 
se  acumularian,  seria  considerable,  reduciendo  }as  importaciones  en  unas  60.000 
toneladas  y  no  solamente  en  30.000  toneladas  de  trigo. 

e)  Todos  estos  calculos  estan  basados  al  nivel  de  consumo  de  harina  de  trigo  de 
1980.    La  tasa  de  incremento  anual  es  de  un  4%  a  5%  a  largo  plazo.    Durante  los 
ultimos  cuatro  anos,  el  aumento  fue  de  nas  o  menos  SX  anual.    Por  lo  tanto,  es 
razonable  considerar  que  para  1965,  el  10%  de  trigo  importado  representara  unas 
AO. 000  toneladas  de  naiz  nacional.    Estas  Ron  las  bases  usadas  pnra  el  calrulo 
de  los  costos  de  procesamicnto  para  la  harina  compuestn  y  In  capacidad  de  nolirn- 
da  del  pais. 

f)  Si  la  Harina  Compuesta  es  economicamente  factible,  Ssta  podria  producirse  con 
harinas  de  trigo  y  naiz  hasta  que  la  harina  de  soya  este  disponible  en  las  plan- 
tas  de  extraccion  de  soya. 

2.      Costos  de  la  Harina  Compuesta.^ 

Dos  altemativas  deben  considerarse  para  el  procesamiento  de  naiz: 

a)  El  procesamiento  del  grano  en  harina  podria  hacerse  en  un  solo  nolino,  para  to- 
do  el  pais,  localizado  cerca  de  las  Sreas  de  cultivo.    La  harina  sera  luego  dis- 
tribuida  a  3  molinos  de  trigo  de  la  Costa  y  los  16  nolinos  pequenos  de  trigo  de 
la  Sierra.  Estos  nolinos  nezclaran  la  harina  de  naiz  con  la  de  trigo  antes  de 

1/    Los  aceiteros  estiman  una  importacion  en  este  ano  de  aproximadamente  10.000  TM  d^ 
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almacenarlas  y  emboltarlas  para  entregarlas  a  las  panaderlas. 

b)  Se  podria  instalar  un  ttolino  de  naiz  aolaToente  para  los  18  aolinos  pequenos 
de  la  Sierra.    Los  2  nolinos  grandes  de  trigo  en  Guayaquil,  que  producer)  cer- 
ca  del  562  de  harina  de  trigo,  estarian  equipados  con  bub  propias  plancaf;  pro- 
cesadoras  de  naiz. 


En  cuanto  a  la  soya,  la  planta  procesadora  que  produce  aceite  y  harina  desgra- 
sada  de  soya  proveera  a  cada  nolino  y  la  mezcla  se  hara  anadiendo  esta  harina 
a  la  ya  aiezclada  con  los  ingredienteR  y  otros  sejorantes  de  la  harina.  Como 
el  porcentaje  de  incorporacion  es  solamente  del  3Z,  no  habra  Jificultnd,  t'xrop- 
to  en  instalar  un  pequeno  dosificador  a1  final  de  cadn  linea  antes  de  quo  rl 
producto  sea  embolsado.    £1  costo  de  la  soya  no  esta  considerado  aqui.  El  pre- 
cio  de  la  harina  dependera  del  precio  del  producto  principal,  aceite  y  torta 
que  seran  procesados  de  semillas  de  algod5n  y  soya.    Un  estudio  de  factibilidad 
llevado  a  cabo  por  la  EPN/lIT  en  1979,  dio  un  precio  de  venta  de  la  harina  de 
soya  de  S/.  504» . 55/quintal .  (Perfil  industrial  de  una  planta  procesadora  de  ha- 
rina de  soya  para  consumo  humano.  EPN/MAC).    Pero  OLETCA  podria  producir  y  ven- 
der harina  de  soya  a  un  precio  mas  interesante. 

Las  cantidades  de  harina  de  naiz  y  soya  para  cada  uno  de  los  nolinos  estan 

calculadas  en  el  Anexo  3,  en  base  a  la  produccion  de  harina  de  trigo  del 

ano  1977/76,  para  tener  una  idea  sobre  las  cantidades  que  necesitara  cada  molino. 


Primera  Alternativa.- 


En  esta  alternativa,  solanente  un  molino  de  maiz  sera  const ruido  y  proveera  de  es- 
ta harina  a  todos  los  molinos  de  trigo  en  el  pais.    Cada  molino  de  trigo  debera 
estar  equipado  con  un  deposito  adicional  al  final  de  la  linea  para  guardar  1j  hari- 
na de  maiz  y  con  una  mezcladora  de  harina,  requiriendo  de  rstn  manern  de  espnrio, 
ya  sea  en  el  sucio  o  en  el  primer  piso  del  molino. 

La  harina  de  trigo  y  la  de  soya  seran  anadidas  al  mismo  tiempo  con  los  otros  aditi- 
vos.    Esta  solucion  es  la  mas  conveniente,  ya  que  la  operacion  de  mezcla  es  muy  sim- 
ple y  conocida  por  los  molinos  y  requiere  solamente  de  una  pequena  inversion.  (De 
6.000  a  20.000  dolares).    El  molino  debera  estar  localizado  en  el  area  productora, 
en  las  provincias  del  Guayas  y  Manabi.    Los  calculos  han  demostrado  que,  a  pesar 
de  que  los  costos  de  mano  de  obra  y  energia  son  mayores  en  la  Costa  que  en  la  Sie- 
rra, resulta  mas  caro  el  transport e  del  maiz  a  la  Sierra.  1^/ 

El  molino  sera  abastecido  con  maiz  seco  al  granel  de  la  Red  de  Silos  del  Litornl, 
por  la  ENAC,  y  por  lo  tanto  almacenara  la  materia  prima  por  15  dias,  al  granel  y 
por  un  maximo  de  6  dias  el  producto  procesado  y  los  derivados.    La  capacidad  in^- 
talada  sera  de  AO. 000  TM  por  ano  de  300  dias  laborables,  o  130  toneladns; iil j ,  en 
3  jornadas.    El  molino  producira  harina,  germenes  y  afrecho  en  In?  sicuicntos  pro- 
porciones:    Harina  70%,  con  menos  del  2X  de  grasa;    Germencs:     8,.  v  Afrecho  y  AH- 
mento  Animal:  22%. 

Se  ha  considerado    Gtil  de  calcular  Iob  costos  de  produccion  en  esta  alternativa  coiro 
modelo  que  podria  ser  aeguido  para  el  calculo  de  las  otras  alternativas  dadas  mas 
adelante. 

El  cuadro  No.  1  demuestra  los  costos  de  equipos  e  instrumentos  basados  en  una  pro- 

U      Estudio  sobre  .Comercializacion  de  Trigo  y  Productos  Derivados.  P.NUD/rAO/ECl776/007 . 
1980  MAC.  Pacina  70. 
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puesta  para  la  instalacion  de  un  nolino  de  maiz  en  1977  y  ajustada  a  los  precio« 
de  1960.    Datos  mas  precisos  y  actualizados  se  obtendran  de  una  cotDpania  reprc- 
sentada  en  Quito,  a  fines  de  1980.  (Happle,  Cia.  Ltda). 

Los  costos  de  procesamiento  estan  calculados  en  el  cuadro  No.  2,  tomando  estima- 
dos  de  costo  de  molienda  para  nolinu  de  trigo. 

£1  costo  calculado  por  quintal  de  harina  de  naiz,  con  un  beneficio  de  S/.  20. oo 
por  quintal  para  el  molino  es  de  S/.  391. 8A. 

La  produccion  de  Harina  Conpuesta  se  realize  en  los  nolinos  de  trigo.  £1  cost^^ 
de  distribucion  de  estos  nolinos  y  e]  costo  de  la  harina  do  trigo /mniz/soya  con 
ta  en  el  Cuadro  No.  3. 

Los  resultados  para  esta  prinera  alternative  se  pueden  resunir  como  sigue: 

Precio  de  Venta  de  1  qq.  de  Harina  Compuesta;  (1979/80) 

COSTA  SIERRA 

Trigo  87%,  Maiz  10%,  Soya  3^  S/. 279. 17  S/.  280.70 

Trigo  90%,  Maiz  10%  271. 272.64 

Trigo  100%  253.00  253.00 

Una  mezcla  de  trigo    subsidiado,    maiz  y  soya  cuesta  S/.  26.17  mas  por  quintal 
que  actualmente  la  harina  de  trigo  subsidiada  para  la  Costa  y  S/.  27.70  para  la 
Sierra . 

El  estudio  de  factibilidad  debera  tambien  analizar  las  vcntaias  dc  In  inmrpora 
cion  de  soya  con  un  mayor  valor  nutricional  (1%  de  proteTnn)  comparado  n  un  in- 
cremento  de  los  costos  de  produccion  dc?  S/.  7.73  mas  que  para  cl  pan  do  mAiz  y 
Lrigo  solo. 

El  precio  de  venta  de  Harinas  Compuestas,  comparado  al  de  la  harina  de  trigo  y 
6US  diferentes  subsidies  estan  calculados  en  el  Cunoro  No.  A  y  presentadof;  bajc 
el  numeral  3. 

Segunda  Alternative 

£n  esta  alternative,  los  dos  molinos  de  trigo  grandes  de  Guayaquil  sc  equiparan 
con  una  linea  de  procesamiento  de  maiz  para  producir  harine  y  mezclarla  di recta 
mente  con  le  harina  de  trigo  que  se  produce.     La  capacided  de  las  Hneas  seria 
de  8.000  a  10.000  tonelades  de  maiz  por  ano  de  3-0  dies  laborables,  pero  pucJe 
ser  mas  grande  para  la  produccion  de  otros  derivados  que  interesen  a  los  molino 
ros,  por  ejemplo,  la  produccion  de  alimentos  balanceados.    Segun  inf ormacione^^ 
al  tiempo  que  la  Mision  estuvo  en  Guayaquil,  esta  Bolucion  parece  fter  mas  inte- 
resente  para  los  molinos  mas  grandes. 
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Para  loa  solinos  de  la  Sierra  con  capacidad  mucho  aenor,  esta  aoluci5n  no  es 
factlble.    For  lo  tanto,  ea  neceaario  hacer  un  aatudio  de  factibilidad  para  un 
Bolino  de  »alz  construldo  en  la  Sierra  o  en  la  Coata  para  proveer  de  harina  de 
Balz  a  cada  aolino  de  la  Region,  de  acuerdo  con  bus  respectivas  cuotaa  de  trigo. 
la  cantidad  de  matz  necesaria  para  eatos  nolinoa  ea  de  aproximadamente  16.000  TM 
o  vea  el  45Z  del  total  nacional  (AO. 000  TM)  para  el  Programa  de  Harinas  Coinpue«;- 
taa.    La  capacidad  inatalada  para  eate  solino  de  malt  aera  de  18.000  TM  de  300 
dias  laborables,  o  aea  60  toneladas/dla  en  3  jornadas,  con  el  Bisno  rendisiento 
que  en  la  primera  alternativa,  de  harina,  gemen  y  eubproductos . 

El  cSlculo  economico  es  el  niamo  que  para  la  prinera  alternativa,  con  inversiones 
bSs  bajas  y  probablemente  coatoa  de  produccion  mas  altos  por  quintal  de  harina. 
Este  cSlculo  y  el  de  aubsidio  debe  aer  llevado  a  cabo  por  el  Depart amen to  de  Agro- 
industrias  a  fines  de  Noviembre,  con  datos  precisos  de  inversiones  que  ae  obten- 
dran  de  una  compania  en  Quito, 

Otras  Altemativas  de  Produccl5n.- 

•  La  produccion  de  gritz  de  maiz  en  un  nolino  especializado  para  posteriormente 
nolerlos  conjuntamente  con  los  granos  de  trigo  en  cada  uno  de  los  nolinos  efi 
otra  poaibilidad.    Pero  esta  tecnologia  aera  diflcil  de  controlar  ya  que  no 
hay  un  nolino  piloto  con  cilindros  para  hacer  las  pruebas,  debiendose  capaci- 
tar  a  loa  tiolineros  con  un  diagrama  reajustado,  el  cual  probablemente  llevara 
a  un  canbio  de  flujo  en  los  molinos  que  involucra  altos  costos.    Esta  solucion 
dif icilmente  aera  aceptada  por  la  industria. 

*  En  1981,  la  Empresa  OLEICA  iniciara  la  produccion  de  harina  de  maiz  precocida 
con  una  capacidad  de  70  toneladas  diarias.    Esta  puede  ser  otra  posibilidad  de 
disponer  de  harina  de  maiz  para  el  Programa  de  Harinas  Compuestas.    El  precio 
de  venta  a  los  molinos  aeria  de  S/.  A60/quintal,  lo  cual  significa  la  necesi- 
dad  de  un  aubsidio  probablemente  alto,    Es  posible  tambien  que  OLEICA  este  in- 
tereaada  en  producir  harina  de  maiz  cruda  y  por  lo  tanto  lata  puede  tener  un 
precio  mas  conveniente.    La  ventaja  de  esta  alternativa  aeria  poder  implemen- 
tar  el  programa  a  corto  plazo. 

Seria  tambien  interesante  conaiderar  la  posibilidad  de  que  la  planta  de  OLEICA 
produzca  harina  de  maiz  exclusivamente  para  loa  molinos  de  la  Sierra,  mientras 
que  loa  de  la  Costa  pueden  inatalar  bus  propias  lineas  de  produccion. 

-    En  todas.las  alternativas  consideradas  hasta  aqui,  la  harina  compuesta  seria 
producida  en  los  molinos  de  trigo  y  distribuida  por  ellos  a  las  panaderias. 
Pero  puede  ser  tambien  una  posibilidad  que  el  molino  de  maiz  distribuya  la  mez- 
cla  de  harina  de  aoya  y  maiz  directamente  a  las  panaderias,  en  proporcion  a  la 
cantidad  de  harina  de  trigo  que  ellas  empleen  mensualmente.    Esto  crearla  dos 
dificultades  principales: 

a)  El  coato  muy  elevado  de  tranaporte  y  distribucion  a  las  5.000  o  6.000  pana- 
derias del  Ecuador. 

b)  La  imposibilidad  de  controlar  las  cuotas  de  cada  panaderla  y  el  uso  de  la 
formula  para  la  harina  compuesta.    Por  lo  tanto,  esta  alternativa  debe  ser 
eliminada. 
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La  necesidad  y  el  valor  del  •ubsidio.» 

El  sistema  de  precios  de  harina  de  trigo  y  pan  en  el  Ecuador  se  basa  en  un  subsi- 
dio  pagado  per  el  Gobierno  a  fin  de  aantener  el  precio  del  pan  al  Biaino  nivel  des- 
de  el  ano  1973,  sin  considerar  el  precio  del  trigo,  ya  sea  importado  o  local. 

£1  nalz  ecuatoriano  a  ser  usado  en  la  Harina  Conpuesta  es  mas  caro  que  el  trigo  im- 
portado, que  ae  beneficia  del  aubsidio  (Ver  Anexo  A).    Por  lo  tanto,  un  estudio  de 
factibilidad  deberia:    a)  Calcular  el  precio  real  de  la  Harina  Compuesta  y  el  sub- 
■idio  que  debe  aer  aplicado  al  uaar  malz  local  y  conservar  el  precio  del  pan  al  ni- 
vel actual;    b)    Conparar  este  aubsidio  con  el  que  beneficia  al  trigo  importado.  £1 
aubsidio  para  la  Harina  Compuesta  podria  aer  igual  o  nas  bajo.    De  esta  manerj,  el 
programs  podria  ser  mas  economico  para  el  Gobierno  que  con  el  sistema  actual.  Si 
el  aubsidio  resulta  Bias  alto,  podria  haber  una  conclusion  discutible:    £1  Gobierno 
podria  ahorrar  divisas,  pero  necesitaria  mas  sucres  que  ahora  para  apoyar  este  pro- 
grama  de  produccion  de  pan  y  el  desarrollo  de  la  produccion  de  naiz. 

La  posibilidad  de  eliminar  todos  los  aubsidios  para  el  trigo,  harina  y  pan  se  ha  dis- 
cutido  ya  en  el  Informe  UNDP/FAO/ECU/78/007,  titulado  "Estudio  sobre  la  Comerriali- 
zacion  del  Trigo  y  Productos  Derivados".  Julio  de  1980.    Tambien  la  Direccion  de 
Comercializacion  y  Empresas  del  MAG  ha  estudiado  diez  alternatives  de  precios  para 
eliminar  los  subsidios  en  1979  y  1980  y  en  caso  de  adoptarse  alguna  de  estas  propo- 
siciones,  el  precio  del  maiz  se  haria  mas  bajo  que  el  de  trigo  importado. 

El  abandono  del  sistema  de  aubsidio  favoreceria  de  cualquier  manera  al  Programa  de 
Harinas  Compuestas. 

£1  subsidio  requerido  para  la  produccion  nacional  de  harina  compuesta  esta  calculado 
en  el  Cuadro  No.  A,  asumiendo  que  los  molinos  deben  mantener  su  ganancia  al  mismo  ni- 
vel actual.    En  este  caso,  el  subsidio  seria  de  S/.26.17/qq.  de  harina  compuesta  con 
soya,  en  la  Costa  y  de  S/.27.70/qq.  en  la  Sierra,  al  precio  actual  de  S/.253/qq.  de 
harina  a  las  panaderias. 

Es  claro  que  con  el  sistema  de  subsidio  actual,  la  produccion  de  harina  compuesta  es 
mas  cara  que  la  de  harina  de  trigo  sola.  Y  esto  es  valido  con  cualquier  alternativa 
para  el  procesamiento  de  la  harina  de  maiz  y  de  soya,  pero  es  muy  importante  senalar 
las  siguientes  ventajas  para  la  economia  nacional  realizando  el  calculo  real  de  los 
costos  para  el  Gobierno  del  Ecuador.    Considerando  que  las  importaciones  de  trigo 
en  1979/80  alcanzan  las  300.000  TM,  el  pais,  de  haber  implementado  un  Programa  de 
Harinas  Compuestas  hubiera  reducido  la  importacion  de  trigo  en  un  13%  (componente 
sustitutivo  102  maiz  y  31  soya)  equivalente  a  39.000  TM.  Esto  representaria  un  aho- 
rro  de  divisas  del  orden  de  US$9,100,000  a  un  precio  promedio  de  US$233/TM.  Ademaf; 
el  subsidio  que  se  dejaria  de  pagar,  correspond iente  al  trigo  y  a  la  harina  alcanza 
para  esta  cantidad  un  ahorro  adicional  de  S/. 117. 100. 000,  equivalente  a  US$A .600.000. 

Estos  US$13,700,000  (S/. 343. 300.000)  comparados  con  los  costos  de  produccion  de  ha- 
rinas compuestas,  incluyendo  maiz  y  soya,  que  alcanzan  US$11,700,000  (S/. 293. 200.000) 
originarian  un  ahorro  de  US$2,000,000  (S/. 50. 800. 000) .    Esta  gran  ventaja  es  la  uti- 
lizacion  de  aproximadamente  32.000  TM  de  maiz  y  12.000  TM  de  soya  con  el  correspon- 
diente  ingreso  para  los  agricultores  e  industriales  del  pals.    £1  detalle  de  los 
calculos  se  encuentra  eti  el  Cuadro  No.  4. 

I 

£1  Cuadro  No.  5  presents  una  grafica  que  ilustra  la  relacion  del  precio  de  la  harina 
compuesta  en  funcion  del  subsidio  total  de  trigo  y  harina.  £1  punto  de  equilibrio  se 
encuentra  aproximadamente  a  un  precio  de  subsidio  total  para  harina  de  trigo  de  S/ . 
202/tjuintal. 


Cuadro  Institucional 

Cualquier  programa  de  harlnas  compuestas  a  nivel  naclonal  requiere  de  la  creacion 
de  un  Comitl  Gubemaisental,  conpuesto  de  los  Ministerios  pertinentea»  que  sera 
responsable  de  la  definiciSn  de  la  polltica  a  seguir  para  la  isplenentaciSn  del 
programa  bajo  la  autoridad  del  Ministerio  de  Gobiemo.    Se  augiere  que  este  Co> 
mit^  eatS  integrado  por  el  MAG  como  Secretarla  Ejecutiva  y  los  Ministerios  de 
Finanzas  y  de  Industrias,  al  OONADE  y  la  Corporacion  Financiera  Nacional. 

Tambien  ae  augiere  la  formacion  de  un  Comite  para  estudiar  y  preparar  todos  Ins 
docuaentos  requeridos  por  al  ComitS  Gubernamental  y  para  ejecutar  bus  decisiones. 
La  Comision  debera  incluir  las  aiguientes  instituciones :    MAG,  CEKDES,  Ministerio 
de  Finanzas,  CONADE,  Ministerio  de  Industrias,  Escuela  Politecnica  Nacional /ITT, 
INEN,  INIAP  y  representantes  de  la  industria  molinera  y  de  los  panaderos.  Para 
evitar  una  dispersion  de  esfuercoa  ae  debera  limitar  el  nunero  de  niembros  del 
Comite  de  10  a  12  representantes. 

•  *  "  *  • 

Los  teminos  de  referenda  de  esta  Comision  deberan  incluir  lo  aiguientes: 

1«  La  seleccion  de  la  alternativa  mas  apropiada  para  la  produccion  de  harina  de 
maiz  y  aoya  en  base  al  estudio  de  factibilidad  que  debe  hacer  el  MAG  y  presen- 
tarla  al  Comite  con  una  definition  de  un  programa  de  implementacion,  inclusive 
de  un  programa  de  promocion  de  la  produccion  de  trigo,  maiz  y  sorgo  nacional. 

Para  la  aoya  ya  exiate  un  programa  de  desarrollo  a  traves  del  Programa  Nacional 
de  Oleaginosas. 

2,  EI  estudio  y  estableclmiento  de  una  compania  estatal  o  mixta  para  la  produccion 
de  harina  de  malz  para  lo  cual  debera  afrontar  la  construccion  de  la  infraestruc- 
tura  necesaria.    El  estudio  deberxa  ser  presentado  al  Comite  y  las  decisiones 
las  debe  tomar  el  Frente  Economico  Nacional • 

3,  El  estudio  y  la  creacion,  despues  de  las  decisiones  acordadas  por  el  Comite,  de 
un  esquema  crediticio  para  el  f inanciamiento  de  equipo  adicional  requerido  en 
los  Bolinos  pequenos  para  la  mezcla  y  en  los  grandes  molinos  para  la  linea  de 
produccion  de  harina  de  maiz,  y  el  estudio  de  todas  las  otras  posibilidades  de 
facilidades  bancarias. 

4.  La  preparacion  de  un  Pecreto  a  traves  del  cual  ae  obliga  a  todos  los  molinos  de 
trigo  de  anadir  un  102  de  harina  de  naxz  y  un  3%  de  harina  de  soya  a  todas  las 
harinas  de  trigo.    Tambien  debera  indicarse  la  cantidad  de  mejorantes  a  utilizar- 
ae.    Una  implementacion  progresiva  podrla  analizarse  y  autorizar  la  inclusion 

de  aolamente  un  51  de  harina  de  mafz  para  el  primer  ano.      Las  cuotas  de  hari- 
nas de  malz  y  aoya  a  aer  distribuxda  mensualmente  a  cada  uno  de  los  molinos  tam- 
bien tendra  que  aer  incluida.    El  Decreto  debera  ser  discutido  en  el  Comite  con 
los  representantes  de  la  industria  molinera  antes  de  aer  endosado  y  publicado 
por  el  Comite. 

5.  El  control  de  la  aplicacion  del  Decreto  arriba  mencionado  y  la  inspection  de  los 
molinos,  panaderlas  y  plantas  productoras  de  fideos  para  asegurar  que  las  cuotas 
de  harina  estan  siendo  respetadas  y  las  especif icaciones  alcanzadas.  La  Comision 
podra  delegar  bus  responsabili'dades  en  este  asunto  #  alguna  institution  existen- 
te  como  por  ejemplo  el  INEN.  Debera  tambien  desarrollarse  un  procedimiento  para 
discutir  y  aolucionar  los  problemas  y  respnndcr  a  posihles  reclames  por  parte 
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de  la  Industria  y  de  los  consunidores  en  lo  que  se  refiere  a  la  calidad  de  la 
harina  producida. 

La  aeleccion  de  una  institucion  a  cargo  de  entrenar  y  asesorar  a  loa  nolineros, 
panaderos  y  productores  de  fideos  en  la  utilizacion  de  las  harinas  conpuestas. 
Eata  institucion  podra  aer  la  Escuela  Politecnica  Nacional,  la  cual  ha  estado 
muy  active  y  esta  capacitada  para  la  producci6n  y  utilizaciSn  de  harinas  com- 
pueatas.    Esta  institucion  debera  regularmente  analizar  las  Buestras  de  harina 
y  aus  productos  solicitados  por  la  industria. 

Los  calculoa  de  loa  precios  y  costoa  de  la  soya  y  matz  y  otras  infomaciones 
requeridas  por  el  Comite,  asi  como  la  aituacion  de  abasteciiniento  cada  ano  para 
fijar  las  cuotas  y  los  precios  de  las  harinas  compuestas  a  las  panaderias. 
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CUADRO  No.  1 


ESTIMACION  DE  INVERSIONES  PARA  UN  MOLINO  DE  MATZ  BE  130  TNS/DIA. 


1.  EDIFICIOS: 


Silos  (1) 

Edificio  de  la  planta  (2  pisos) 
300  in2  X  S/.  5.000/ffi2 
Oficinas:  50  id2  x  S/.  5.000/in2 
Almacenes  (1) 


Subtotal : 


S/.  22.AO0.OO0 

1.500.000 
250.000 
 1.050.000 

S/.  25.200.000 


2.  EQUIPOS: 


3. 


Equipo  de  desgenninacion  y  molienda,  FOB  (2) 
Transporte  al  Ecuador  y  al  sitio  (15Z) 
Miscelaneos:  10%  de  equipo 


EOUIPO  DE  OnCINA 


AM0RTI2ACI0N: 

-  Edificios  21 

-  Equipo,  5% 


COSTOS  DE  MANTENIMIENTO; 

-  Edificios,  0.5X 

-  Equipo,  IX 


Subtotal : 


Total  Inversiones 


Total: 


Total: 


34.000.000 
5.100.000 
3.A00.000 


s/. 

42. 

500.000 

100.000 

s/. 

67. 

800.000 

S/. 

756.000 

^  • 

125.000 

s/. 

2. 

881.000 

126.000 

425.000 

s/. 

551.000 

de 

250 

T. 

>  de 

150 

T. 

Almacenes:    Subproductos,  240  T.  de  capacidad,  en  alreacen  de  30x20x5  n. 
Costo  por  capacidad  instalada;    Silos  «  S/.7.000/T.;  Almacenes:  S/.3.500/m2 


(2)  ^ Incluyendo  costos  de  construccion  en  el  aitio,  instalaciSn  electrica  y 
repuestos.    Estimacion  en  b^se  a  presupuesto  de  1977  actualizado. 
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CDADRO  No.  2 
CX)STO  PE  FRODUCCION  DE  LA  RARINA  DE  MAIZ 
(For  qq.  de  Barina). 

Materia  Prima  (1A3  Lbs.  a  S/.280/qq). 
Tranaporte 
Almacenamiento 
Molienda  (1) 


Total  Cos to: 


Utilidad  (2) 


Sobtotal: 

Ingresos! 

Venta  gennen  (3) 
Venta  aubproductos  (A) 


S/.  AOO.AO 
5.00 
5.00 
73.00 

S/.  A83.A0 
20.00 


S/.  A8.6A 
S/.  62.92 

S/.  111.56 


S/. 503. AO 


Balance  (Precio  de  Venta  de  la  Harina  de  Maiz, 
ex-mo lino) 


S/. 391. 84 


NOTA:    El  nalz  sera  entregado  al  molino  de  naiz  por  la  Enpresa  Nacional  de 

Almacenamiento  y  Comercializacion,  (ENAC)  cada  dos  semanas,  con  un  con- 
tenido  estandar  de  humedad  del  1A%.    El  secado  del  maiz  sera  realizado 
al  entrar  la  cosecha,  por  la  ENAC.    Se  asume  que  el  costo  de  secado  es 
absorbido  por  el  menor  precio  pagado  al  agricultor  segun  la  tabla  es- 
tablecida.    Por  Xo  tanto,  el  precio  de  maiz  en  el  molino,  fue  calculado 
solo  con  Xos  coatos  estimados  de  transporte  desde  los  silos  de  la  ENAC 
y  los  costos  de  almacenamiento. 

(X)  Estimados  basados  en  los  costos  promedio  de  la  industria. 

(2)  Similar  a  Xa  utilidad  estimada  para  Xa  industria  molinera  de  trigo. 1979/60 

(3)  B%  X  XA3  Lbs.  x  S/.A20/qq. 
(A)  221  X  XA3  Lbs.  x  S/.200/qq. 
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CUABRO  No.  4 


EVALUACTON  DEL  SUBSIDIO  PARA  HARINA  COMTUESTA 


A.     COSTO  DE  IMPORTACIONES  DE  TRIGO  PARA  EL  GOBIERNO  EN  1980 

En  el  caso  de  que  las  importaciones  sean  de  300.000  TM  y  que  el  promedio  anual 
aea  el  del  ultimo  embarque»  US$233/TM: 


1.  Valor 

2.  Subsidio  Trigo  (2) 

3.  Subsidio  Harina  (3) 

TOTAL  COSTO: 


US$  69.9  Millones 
US$  28.6  Millones 
US$    7.5  Millones 

US$106.0  Millones 


S/.  1.7A7.5  Millones  (1) 

S/.  715.0  Millones 

S/.  186.1  Millones 

S/.  2.6AB.6  Millones 


B.     COSTO  DE  131  DE  IMPORTACION  DE  TRIGO  A  SUSTITUIRSE  CON  HARINAS  COMPUESTAS 


Importacion  «  13%  x  300  TM  «  39.000  TM. 


1.  Valor 

2.  Subsidio  Trigo+Harina 
TOTAL  COSTO: 


US$  9.1  Millones 
US$    A. 6  Millones 

US$  13.7  Millones 


C.     COSTO  ITTILIZACTON  SOYA  Y  MATZ  (3) 


TOTAL  C: 


US$  11.7  Millones 


D.    AHORROS  B  -  C 


US$    2.0  Millones 


S/.  227.2  Millones 
S/.      117.1  Millones 

S/.      3AA.3  Millones 


S/.      293.2  Millones 


S/. 


51.1  Millones 


(1)  US$1.-  -  S/.25.- 

(2)  US$233/TM  Menos  Precio  Referencial  de  US$137. 7A/TM 

(3)  Ver  paginas  siguientes 

E.    PRECIOS  DE  HARINAS  COMPUESTAS 


US$95. 26/TM.  «  S/.106.25/q 


FORMULA  CON  MAIZ  Y  SOYA: 


COSTA 


Precio  Venta  Harina  Compuesta  (1)  S/.279.26/qq 


Precio  Venta  Harina  Trigo 
SUBSIDIO  ADICIONAL: 

FOR>fULA  CON  MAIZ  SIN  SOYA: 


S/.253.00/qq. 
S/.  26.26/qq. 


Precio  Venta  Harina  Compuesta  (1)  S/.271.53/qq. 


Precio  Venta  Harina  Trigo 
SUBSIDIO  ADICIONAL: 

(1)  Ver  Cuadro  No.  3 


253.00/qq 
S/.  18.53/qq. 

) 


SIERRA 

S/.280.70/qq. 
S/  253.00/qq. 

S/.  27.70/qq, 


S/.272.6A/qq 
253.00/qq 

S/.  19.64/qq. 
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CUADRO  No.  U  (2) 


!f,    SUBSIDIO  OFICIAL  para  el  TRIGO  IMPORTADO  Y  HARIKA  DE  TRIGO  (1980) 


1.  SUBSIDIO  EN  EL  TRIGO  IMPORTADO: 

Precio  CIF,  Guayaquil 
Trecio  Referencial 

SUBSIDIO: 
EQUIVALENTE  A: 

2.  SUBSIDIO  EN  HARINA  DE  TRIGO: 

Costa: 
Sierra: 

3.  TOTAL  DEL  SUBSIDIO: 

Costa: 
Sierra: 


DS$233.00/T 
137.7A/T 

US$  95.26/T. 

S/.143.97/qq.  de  harina.(l) 


S/.  33.69/qq.  de  harina 
S/.  A2.36/qq.  de  harina 


S/.177.66/qq. 
S/.186.55/qq. 


(1)    1.33  qq.  de  trigo  «  1  qq.  de  harina. 


I 
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CUADRO  No.  4  (3) 
PETALLE  DEL  CALCULO  (A2) 
SUBSIDIO  EARINA  DE  TRICO  IMPORTADO 

A.  Producci6n  de  harina  a  partir  del  trigo  inportado: 

300.000  TM     a     151    tasa  de  extraccion    •     225.000  TM  de  harina. 

-    Distribucion  de  la  produccion  de  harina  por  region: 

Costa:  561  de  la  produccion  de  harina         «      126.000  TM. 
Sierra:  44%  «       99.000  TM 

B.  Subsidio:  -     ^  :  ^ '      *  ^ 

COSTA:  126.000/TM  x  22/qq.  x  S/.33.69/qq.  «  S/.93.A  Millones 
SIERRA:    99.000/M    x  22/qq.    x  S/.42.58/qq.  -  S/.92.7  Millones 

TOTAL:    *  S/. 186.1  Millones. 

Estos  186.1  Millones  de  aucres  son  equivalentes  a  US$7.5  Millones  de  dolares. 
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CUADRO  No.  4  (A) 
DETALLE  DEL  CALCULO  (C) 


C.      COSTO  DE  HARINAS  COMPUESTAS : 

1.    Materia  prima  de  substitucion : 

Las  39.000  TM  de  trigo  a  sustituir  con  maiz  y  soya  son  equivalentes  a 
29.230  TK  de  harina  a  75X  de  extraccion,  a  repartir  entre  harina  de 
maxz  y  harina  de  soya. 

29.250  X  10 


-  Harina  de  Maiz  « 

De  los  cuales:  COSTA  * 

SIERRA 

-  Harina  de  Soya  « 

De  los  cuales:  COSTA: 

SIERRA: 


13 


29.250  X  3 
13 


22.500  TM    (Equivalente  a 

32.100  TM  de  maiz) 

12.600  TM 
9.900  TM. 

6.750  TM    (Equivalente  a 

11.700  TH  de  soya) 

3.850  TM 
2.950  TM 


TOTAL  PARA  LA  COSTA:  16. A 00  TM 
TOTAL  PARA  LA  SIERRA: 12. 850  TM 

2.     COSTO  UTILIZACION  HARINAS  DE  MAIZ  Y  SOYA: 


COS 

T  A 

S 

I  E 

R  K  A 

PRECIO/qq. 

(1) 

TOTAL 

PRECIO/qq. 

TOTAL 

Harina  de 

Maiz 

S/.297.3A 

s/. 

110.0 

Millones 

S/.A09.3A 

S/. 

90.0 

Mi  Hones 

Harina  de 

Soya 

S/.A90.91 

s/. 

Al.O 

Millones 

S/. 501. 91 

S/. 

32.6 

Millones 

Mezcla 

S/.  2.00 

s/. 

0.7 

Millones 

S/.  2.00 

s/. 

0.7 

Millones 

Utilidad 

S/.  2.60 

s/. 

0.9 

Millones 

S/.  2.60 

s/. 

0.9 

Millones 

Subsidio 

S/.  26.17 

s/. 

9. A 

Millones 

S/.  27.70 

s/. 

7.8 

Millones 

TOTAL  C: 

s/. 

162.0 

Millones 

S/. 

130.7 

Mi  Hones 

(1)    Cuadro  3. 

3.     TOTAL  COSTO  UTILIZACION  SOYA  Y  MAIZ 


COSTA: 
SIERRA: 


US$  6.5  Millones 
US$  5.2  Millones 


S/. 162.0  Millones 
S/.130.7  Millones 


TOTAL: 


US$11.7  Millones 


S/.292.7  Millones 
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'    CDADRO  No.  5 


PRECIO  DZ  LA  HARINA  CC»1PUESTA  ER  EL  MOLINO  DE  TRIGO  PUESTA  EW  SACOS 
SI  EL  SUBSIDIO  DE  LA  HARINA  DE  TRIGO  SUSTITUIDA 
ES  USADO  PARA  SUBSIDIAR  LAS  HARINAS  DE  MAIZ  Y  SOYA. 


PRECIOS  USADOS  EN  EL  CALCULO.  SUCRES/qq. 


COSTA 


SIERRA 


Harina  de  Trigo 

Harina  de  Maiz 

Transporte  al  Molino  de  Trigo  • 
Almacenamiento ' en  Molino  de  Trigo 

Costo  total  de  Harina  de  Maiz 

Harina  de  Soya 

Transporte  al  Molino  de  Trigo 
Almacenamiento  en  Molino  de  Trigo 

Costo  total  de  Harina  de  Soya 
Costo  de  la  Mezcla: 


253.00 


391.84 

5.00 
1.50 

398.34 

484. Al 

5.00 
1.50 

490.91 


2.00 


253.00 


391.84 

16.00 
1.50 

409.34 

484.41 

16.00 
1.50 

501.91 


2.00 


FUENTE:    D.  Fellers,  Mision  Harinas  Compuestas,  USAID. 
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CUADRO  Wo.  5  (2) 

GRAFICO  QUE  RELACIONA  EL  PRECIO  DE  LA  HARTNA  COKPUESTA 
CON  EL  SUBSIDIO  TOTAL  DE  TRIGG  Y  HARINA. 


 I  I  U  1— 

100  177.66  200  300 


Subsidio  Total  de  Trigo  y  Harina.  S/.  por  qq. 
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CUADRO  No.  6 


CALCULO  DE  COSTOS  Y  SUBSIDTOS  DE  HARINA  DE  TRIGO 


(Estiaado  de  Agosto  1980) 


COSTO  Y  FLETE  (C&F)  GUAYAQUIL: 

lotereses  13Z  anual  (90  dlas) 

Timbres  5  x  1000 

Tasas  estadisticas  6x100 

Tasas  de  servicio  IX 

Aperture  de  L/C. IX 

Merma  IX 

Seguros  3.75  x  1000 
Derechos  Portuarios 
Desoarga  Autoridad  Portuaria 
Ifflpuesto  ealora 


CS$128.76 

3.22 

0.6438 

0.7726 

1.2876 

1.2876 

1.2876 

0.4828 


Prccio  Referencial/T>f : 


US$137.7420 


Valor  qq.  trigo  inportado  ex-Aduana 
en  eucres  (1/TM  «  21.739qq.) 
en  silos  puerto. 

Transporte  silos  puertO'inolinos 

Valor  de  qq.  en  molino: 

Precio  qq.  trigo  nacional 

(131.58  Lbs  trigo  «  100  Lbs.  harina) 

Transporte,  estiva 

Precio  qq.  trigo  nacional  en  silo, 
Bolino 


COSTA 
158.40 

^  •  ^ 

158.40 

330.- 
21.- 

351.00 


92.65Z  trigo  isportado  (121.90  Lbs)  193.09 

7.36Z  trigo  nacional  (9.68  Lbs)  33.98 

Costo  Materia  Prima:  227.07 

-  Valor  eubproductos:  S/.160/qq)  39.34 

Costo  Materia  Prima  para  Harina:  187.73 

4-  Costo  Procesamiento  (inc.depreciacion)  78. 96 

Costo  Quintal  de  Harina:  266.69 

•f  Utilidad  S/.  por  quintal  20.00 

Valor  Quintal  Harina  de  Trigo 

para  la  venta  al  publico:  286.69 

Precio  Oficial  Harina  de  Trigo:  253.00 

SUBSIDIO  POR  QUINTAL  HARINA 

DE  TRIGO  PRODUCIDA:  33.69 


SIERRA 

158.40 

17.00 
175.40 

330.- 
3.- 

'333.00 


213.81 
32.23 

246.04 
39.34 

206.70 
68.88 

275.58 
20.00 

295.58 
253.00 


42.58 


FUENTE:  Depart amento  de  ImportaciSn  MICEI,  Junio  1980. 

Direccion  General  de  Comercializacion  y  Empresas,  MAG. 
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ANEXO  1 


RENTABILIDAD  APARENTE  DEL  CULT I VP  DE  TRIGO 
COMPARADA  CON  LA  DE  OTROS  CULTIVOS 
(Utilidad  aparente.  Sucres  por  Ha.) 


FORMA  DE  CULTIVO 

TRIGO 

MAIZ 

ARVEJA 

FREJOL 

LENTEJA 

CEBADA 

PAPA 

Tradicional 

460 

9.76A 

2.997 

4.950 

5.022 

6.679 

10.28A 

Senitecnif icado 

4.039 

6.252 

7.366 

17.422 

Tecnif icado 

2.952 

8.850 

11.352 

12.614 

13.39A 

34.209 

TUENTE:    Elaborado  en  base  a  Iob  costoa  de  produccion  calculados  por  las  Direcciones 
Zonales  del  MAG  de  Tungurahua  y  Chimborazo  y  la  Jefatura  Provincial  de  Boli 
var.  Estudio  PNUD/FAO/ECU/78/007  sobre  la  Coinercializacion  de  Trigo  y  Pro- 
ductos  Derivados.  Julio  de  1980.  Pagina  26. 

KOTA:       Costos  establecidos  con  rendimiento  de  trigo: 

Tradicional  S/.260.85/qq.    Rendimiento  17  qq/Ha. 

-Semitecnif icado  251.44/qq.  "  25 

Tecnificado  232.22/qq.  "  35  " 


Precio  de  Trigo:  250  sucrcs/quintal 
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ANEXO  2 

CONTENIDO  PROTEICO  DE  IAS  HARINAS  COMPUESTAS 


1.  CON  TRIGO  DE  ALTO  CONTENIDO  PROTEICO  (13.1%) 

Harina  de  Trigo;  0.87  x  13.1%            «  11.39 

Harina  de  Maiz:    0.10  x  6.5%             «  0.83 

Harina  de  Soya:    0.03  x  5A.5%            «  1.63 

Total  Contenido  Proteico  de  la  H.C.  *  13.87 

2.  CON  TRIGO  DE  BAJO  CONTENIDO  PROTEICO  (10.2%) 

Harina  de  Trigo:  0.87  x  10.2%            -  8.87 

Harina  de  Maiz:    0.10  x  8.5%              *  0.85 

Harina  de  Soya:    0.03  x  5A. 5%            «  1.63 

Total  Contenido  Proteico  de  la  H.C.         «  11.35% 


Al  anadir  un  3%  de  soya  ae  compensa  la  deficiencia  proteica  de  la  harina  de 
Biaiz  en  la  mezcla.  El  contenido  proteico  varia  entre  el  0.77  y  1.15%  entre 
las  dos  clases  de  trigo,  lo  cual  no  es  signif icante. 

Sin  embargo,  la  presencia  de  Lysina  en  la  harina  de  soya  contribuye  a  mejorar 
el  equilibrio  en  aminoacidos  de  la  harina  compuesta,  supliendo  asi  la  deficien 
cia  de  Lysina  del  maiz  y  del  trigo. 
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'    .  ■    :  »^        '  AKEXO  4 

•  .  ,    •  «— — — — 

FRECIOS  DE  CRANOS  BASICOS  EN  EL  ECUADOR  FIJADOS  FOR  EL  COBIERNO. 

(Vigentee  en  Noviembre  de  1980) 
A.    TRIGO  WACIONAL  . 

Decreto  0339  de  18  de  Agosto  de  1980.  Resolucion  del  Frente  Econ5nico  de  27  de 
Dicicmbre  de  1979. 

A  partir  del  1-  de  Julio  de  1980  el  precio  del  trigo  nacional,  a  nivel  de  finca 
•6  de: 

S/.  330/quintal. 

Requerimientos:      Feso  hectolitrico  72  puntos 

tiumedad  15^ 
Impurezas  2% 

Feso  del  quintal  A5.36/Kg  «  100  libras  netas. 

Peso  hectolitrico 
deterninado  mediante 
Buestra  limpia. 

•'.  .»  '  '•' 

.Castigos  o  compensaciones  por  variaciones  del  peso  hectolitrico: 

Feso  Hectolitrico  Frecio 
 Funtos   Sucres 

70  321. oo 

71  325.50 

72  330.00 

73  33A.50 
7A  339.00 

75  343.50 

76  348.00 

77  352.50 

78  357.00 

79  361.50 

80  366.00 

Bajo  70  puntos  eeran  de  libre  comercializacion. 

Obligaciones:    Las  Empresas  Molineras  y  la  ENAC  estan  obligadas  a  conprar 

toda  la  produccion  nacional  al  nomento  que  se  presente  cual- 
quier  oferta. 

Equivalente  del  precio: 

1  libra          -  3.30  sucres                 •  US$  0.12 
1  quintal       «  330  eucres                   «  US$  12.- 
1  TM               «  7.273.20  sucres           «  US$264.48 
 1  Kg.  »  7.2732  sucres  «  US$0.26448 

1  TM  .«  22.04  quintales 

1  US$  •  27.50  sucres 
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ANEXO  kl2 

B.  TRIGO  IMPORTADO  ^ 

Compra  por  el  Gobiemo  el  12  de  Octubre  de  1960: 
Precio  C&F  Guayaquil: 

tJS$233/TM  -  S/.6.407.50/TM  (S/.290.72/qq.) 

Compra  por  el  Gobiemo  el  25  de  Octubre  de  1980: 
Precio  C&F  Guayaquil: 

US$243. 80/TO  «  S/.6.704.50/TM.  (S/.304.19/qq.) 

Precio  de  referencia.  Ex-Aduana: 
US$137. 74/IM. 

C.  HARINA  DE  TRIGO 
Precio  Oficial: 

US$9.20/qq.        -  S/.253.00/qii. 
US$202. 76/TW.    «  S/.5.576.12/TM. 

Subsidio  Resolucion  Transitoria  del  Frente  Economico,  que  involucra 
incremento  reciente  de  salarios  e  increnento  de  precio  nacional: 

Para  Molinos  de  la  Sierra: 

US$33. 66/TM       -  S/.925.68/TM  (S/.42.-/qq  «  S/.0.92568/Kg.  -  S/.0.42/Lb. 

Para  Molinos  de  la  Sierra: 

US$26. 44/TM       •  S/ . 727 . 32/TM.  (S/.33.-/qq  «  S/ . 0. 72732/Kg .  S/.0.33/Lb. 

Precio  Total  de  la  Harina: 

Sierra:    US$236. 42/TM  -  S/.6.501 .80/TM. 

(S/.295/qq.  -  S/.6.50I8/Kg.  «  S/.2.95/Lb.) 

Costa:      US$229. 21/TM  «  S/. 6. 303. 44/TM. 

(S/.286/qq.  «  S/. 6.30344/Kg.  -  S/.2.86/Lb.) 

Este  subsidio  sera  aparentemente  valido  hasta  el  31  de  Diciembre,  1980. 
A  partir  del  1*  de  Enero  de  1981,  probablemente  se  aumentara  el  precio 
de  la  harina  al  precio  real,  anulandose  el  subsidio. 

D.  MAIZ  DURO  NACIONAL 

Por  Resolucion  del  Frente  Economico  de  26  de  Diciembre  de  1979,  se  fija  el 
precio  oficial  para  la  compra-venta  de  maiz  duro  en: 

Precio  Oficial:      S/.  280/qq. 

con  los  aiguientes  requerimientos : 

Peso  de  122.         -  45.36/Kg. 
Humedad  -  20% 

Impurezas  '32^ 


^    '      ,       Appendix  D 

AKEXO  4/3 

Existe  una  tabla  de  prcclos  relicionada  con  el  porcentaje  de  huae^iad  e 
iapurezas,  que  incluye  el  costo  de  secado  y  liapieza,  equivalentes  a: 

S/.280/qq.      -  S/.6.160/TM     •  US$244/TM. 

ENAC  vende  el  matz  duro  almacenado  en  sus  instalaciones  a: 
S/.3A0/qq.      •  S/.7.480/TM     •  US$272/TM. 

E.  MAIZ  IMPORT ADO 

£1  precio  de  Octubre  de  1980,  en  el  Bercado  Intemacional,  es  de: 
US$141/TM,  FOB  Gulf,  E.U.      Aproximadamente  US$45/Transportc/Seguro, Guayaquil. 
Se  obtiene  un  costo  de  US$186/TM. 

F.  ARROZ  KACIOKAL 

For  Acuerdo  106  del  MAG,  de  27  de  Marzo  de  1980,  se  fijan  oficialnente 
los  precios  siguientes: 

Requerinientos :  Grano  partido  hasta  lOX 

HuToedad  201 
Impurezas  5% 
Peso  del  quintal  <     45.26  Kg. 

Saco  No  esta  incluido. 


NIVEL  FINCA        NIVEL  PILADORA         NIVEL  MAYORISTA  CONSUMTDOR 
(qq)  (pilado  -  qq.)  (qq.)  (Lb.) 

COSTA        SIERRA        COSTA  SIERRA 


Grano  Largo  S/.240.- 

S/.460.- 

480.- 

490.- 

5.20 

5.30 

Grano  Medio  230.0 

450.- 

470.- 

480.- 

5.10 

5.:o 

Cuando  iil  grano 
partido  alcanza 
hasta  el  15% » 
los  precios  fija- 
dos  son: 

1 

Grano  Largo:  240.- 

440.- 

460.- 

470.- 

5.00 

5.10 

Grano  Medio  230.0 

430.- 

450.- 

460.- 

4.90 

5.00 

EQUIVALENTES  AL  PRECIO  DE: 
(Grano  Largo  (hasta  lOX  partido) 

Kivel  de  Finca:  US$192. 18/TM  - 

S/.5.282.19/TM; 

US$8.72/qq.  « 

S/.240.- 

/qq- 

Nivel  de  Piladora: 

Arroz  Pilado:      US$368. 50/TM  « 

S/.10.133.75/TM; 

US$16. 72/qq. 

•  S/.460.-/qq. 

(Grano  Medio,  hasta  lOX  partido) 

Nivel  Finca. 

Arroz  cascara:    US$184. 25/IM  > 

• 

S/.5.066.87/TM; 

US$8.36/qq.  - 

S/-230.- 

/qq. 

Nivel  Piladora:  US$360. 57/TM  - 

S/.9.915.67/TM; 

U§$16.36/qq.  " 

-  S/.450. 

-/qq. 
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Precio  proaedio  del  arrocillo;  US$200. 34/TM  •  S/.5.509.35/TO;  DS$9.09/qq.«  S/.250/:qq 
Precio  promedio  del  polvillo:      US$112. 18/TM  •  S/.3.08A .95/TM;  US$5.09/qq.«  S/.140/qq 

ARROZ  IMPORTADO 

Precio  oferta  de  Septie&bre  de  1980: 

1  TM  de  Arroz  tipo  Grano  Medio:    US$37A,  FOB  Bogota. 
(S/.10.285/TM  -  S/.A66.65/qq). 

SEMILLAS  CERTIFICADAS    "        •  - 


TRIGO: 


S/.585/qq. 


MAIZ: 


Equivalente  a 


A80/  funda  de  60  Lbs. 
800/qq. 


ARROZ: 


550/qq. 


SOYA: 


570/qq. 


CEBADA 


A95/qq. 


FUENTE: 

Pireccion  General  de  Desarrollo  Agricola,  MAG 

Departanento  de  Precios,  MAG 

Departamento  de  Seguridad  Alimentaria,  MAG 
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LISTA  DE  PERSONAS  Y  COMPA55IAS  VISITADAS 


ESCUELA  POLITECNICA  NACIONAL/INSTITUTO  DE  INVESTIGACIOK  TECNOLOCTCA 
Ing.  Jaime  Velasquez,  Director 

Ing.  Oavaldo  Acuna,    Investigador  de  Harinas  Compuestas 

Ing.  Elman  Lopez,  Responsable  del  Proyecto  de  Harinas  Compuestas 

Sr.    Gonzalo  Herandez  Salazar 

MINISTERIO  DE  SALUD  PUBLICA 

Ing.  Luis  Ortiz,  Director  de  la  Planta  Procesadora  de  Alimentos 

El  Beaterio  (Alimentos  para  infantes). 

MINISTERIO  DE  ACRICULTURA  Y  GANADERIA  (MAG) 

Ing.  Gerardo  Paredes,  Director  General  de  Desarrollo  Agricola 
Ing.  Marcelo  Morales,  Director  de  Planeamiento  de  la  Seguridad. 
Econ.  Saul  Perez,  Departamento  de  Agroindustrias,  Direccion  de 

Desarrollo  Agricola.  Esta  es  la  Division  en- 

cargada  del  Programa  de  Harinas  Compuestas. 
Sr.  Herman  Puyol,  Departamento  de  Comercializacion. 

Ing.  Jorge  Gutierrez,    Asesor  del  senor  Ministro  de  Agricultura  (Ambato) 

INSTITUTO  NACIONAL  DE  INVESTIGACIONES  AGROPECUARIAS  (INIA?) 

Ing.  Miguel  Rivadeneira,  Secccion  de  Farinologia, 

Estacion  Experimental  Santa  Catalina  (25  Km.  fuern  dc  Quito>. 

HAPPLE,  CIA.  LTDA.  Importadores  de  equipo  molinero. 

Ing.  Effiilio  Happle,  Gerente. 

(Carcelen.    Calle  2da,  Lote  No.  8.    Casilla  A6A5-A,  Quito). 

DATOS  ECUADOR,  S.A.-  Quito 

ASOCIACION  DE  MOLINEROS  DE  LA  SIERRA    Y    ECUAGRAN.  Quito. 

Ing.  Patricio  Hidalgo  Perez.-  (Ave.Amazonas,  Edif.  de  las  Camaras.  Aptdo.5A7-A) 

USDA.  MISION  DE  HARINAS  COMPUESTAS  Y  ALIMENTO  PARA  INFANTES 

Sr.  David  Fellers,  USDA,  San  Francisco,  California. 
Sra.  Sandra  Callier,  USDA,  Washington,  DC. 

USAID  OFFICE  EN  QUITO 


Sr.  Fausto  Maldonado,  Oficina  de  Desarrollo  Rural 
Sr.  Manuel  Rizzo,    Oficina  de  Salud. 
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ANEXO  5/2 

PROGRAMA  NACIONAL  DE  OLEAGINOSAS  -  Guayaquil 


Sr.  Mario  Aguilera 
Sr.  Mauricio  Velez 

PfPRESA  OLEICA  -  Guayaquil 

Sr.  Luis  Piana,  Gerente  General 
Ing.  Moreano,  Director  Tecnico. 

MOLINOS  DEL  ECUADOR  -  Guayaquil 

Sr.  Black,  Gerente  General 

Sr.  Cesar  Innocenzi,  Gerente  de  Operaciones 

MOLINOS  ROYAL  -  Quito 

MOLINO  POULTIER  -  Latacunga 

MALTERIA  DE  LA  CERVECERIA  ANDINA  -  Latacunga 


VARIAS  PANADERIAS,  EN  PARTICULAR: 

PASTIPAN  y  MODERNA,  en  Quito 
SUP AN,  en  Guayaquil. 


*** 


I 

I 

I 
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THE  CASE  rOKSKI  UKKA 

Sri  Lanka,  an  island  off  the  south  of  India,  has  a  population  of  about 
1^  million.     It  has  a  socialist  governrnent  v/ith  elections  due  September  1977. 
•It  is  anticipated  that  a  change  of  government  will  take  place,  with  a  more 

rightist  ccvernnent  expected,  though  still  socialist-democratic.  Both 
governments  are  committed  to  improving  the  social  welfare  of  the  populace. 
Of  importance  to  WRPxC's  project,  the  government  dominates  and/or  controls 
agricultural  production,  v/heat  importation,  processing,  distribution  and 
price,  and  fixes  the  price  of  baked  wneat  products.     The  price  of  v/heat  flour 
and  bread  is  subsidized. 
Nutritional  Status 

The  1976  CSC  Nutrition  Survey  clearly  demonstrated  nutritional  problems 
with  PCM,  Vitamin  A,  Vitamin  D,  iron  and  calcium.    The  extent  of  these  defi- 
ciencies are  pinpointed  on  a  regional  basis  in  the  15  S.H.S.  areas  of  Sri 

Lanka.    The  attached  maps  list  the  data  for  PCM,  Vitamin  A,  and  Iron. 
Wheat  Situation 

In  1976  GOSL  Imported  ^137,000  MT  of  v;heat,  and  5^0,000  MT  wheat  flour 
bOO,000  MT  wheat  equivalent).    The  wheat  is  milled  at  one  mill   in  Colombo. 
The  allocation  of  locally  milled  v/heat  to  the  15  SHS  regions  of  SL  is  known 

on  a  tonnage  basis,  and  as  a  percentage  of  the  total  flour  requirement.  Data 

for  allocation  and  requirement  is  January  1977.     Unfortunately,  the  totals  do 

not  add  up  to  the  above  annual   imports  -  discrepancy  to  be  resolved.  However, 

this  Implies  that  if  the  locally  milled  wheat  was  fortified  at  the  mill,  Its 

destination  on  a  geographic  basis  Is  knov/n  accurately,  and  can  be  correlated 

with  nutritionally  deprived  regions.    On  a  regional  basis,  the  percentage  of 
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flour  consufr.e«i  derived  from  locally  milled  v/heot  versus  the  total   flour  con- 

sumption  is  calculated  as  follows: 

Percent  flour  derived  from  locally  milled 
S.H;S.  region   wheat  (Actual  Tonnage /week)  


Kandy  33  50O 

Matale  27  100 

Galle  36  150 

Ma tar a  20  100 

Kurunegale  63  SOO 

Anuradhapura  53  200 

•Puttalam  33  50 

Ratnapura  33  200 

Kegalle  I?  100 

Badulla  2k  200 


It  Is  thus  easy  to  predict  the  consumption  of  fortified  wheat  flour 
on  a  regional  basis,  viz.,  predict  the  nutritional  benefit(s)  to  be  gained 
by  the  fortification  program. 

The  manager  of  the  mill,  Mr.  V.P.  Silva,  is  in  favor  of  nutritional 

improvement  in  foods;  indeed,  he  Is  almost  a  food  faddist  -  even  to  not  eating 
I 

his  own  milled  wheat  flour.    He  believed  a  vitamin-mineral  modification  to  the 
imi  1 1  was  easily  possible,  but  was  concerned  about  the  space  requirements  for 
a  soy-wheat  flour  blending  operation.     Interestingly,  a  new  mill   is  being 
drawn  up  (to  be  financed  by  Germany)  which  will   include  blending  facilities 
for  cpmposite  flours;  but  this  Is  8  years  or  so  away. 

Silva  stated  he  would  like  to  increase  the  wheat  extraction  rate  "to 
make  nutritionally  superior  flour,"  but  is  unable  to  do  so  because  of 
••predicted"  consumer  complaints  about  color,  but  also  because  Sri  Lanka  derives 


•-         ..  Appendix  ' 

3 

considerable  foreign  exchange  through  sale  of  the  wheat  mi  1 1 i ny  byproduct 
ds  feed  to  Persian  Gulf  ports. 

The  present  extraction  rate  is  75-76  percent. 

WRRC  has,  on  hand,  copies  of  Ceylon  Standard  Specification  for  Wheat 
Flour,  and  Ceylon  Standard  Speci f 1 ca t ioa  for  White  bread.    Optional  ingredi- 
ents include  vitamins,  minerals,  dough  conditioners,  and  soy  flour,  the 
latter  not  to  exceed  5  percent  of  the  flour.     [This  would  easily  be  amendable 
to>5  percent,  witness  the  care  of  adding  10  percent  sorghum  flour  during  1976. 
WRRC  knows  the  bureaucratic  mechanism  to  solicit  this  change,  if  needed.] 
Pri  ces 

GOSL  buys  flour  from  the  State  Flour  Milling  Association  (the  one  mill) 

at  1850  rupees/L.T.   (U.S.  $255/L.T.  or  $0.1lVlb.),  which  fluctuates  slightly 

* 

but  approximately  equal  to  landed  price  of  PL-A80  flour.    The  subsidized 

retail  price  for  a  one-pound  loaf  is  0.75  rupees  (U.S.  $0.10).    Bran  is  sold 

locally  for  750  rupees/L.T.  (U.S.  $103),  . but  mostly  exported  at  $110.50/L.T. 

Flour  is  sold  locally  at  $0.ll/lb.    Consumption  of  wheat  flour  was  estimated 

by  the  manager,  Marketing  Department  Bakery  (the  State  Bakery),  to  be  75 

percent  through  commercial  baked  products,  and  25  percent  home  flour  purchases, 

though  ,Hhe  SL  Deputy  Food  Commission  believed  it  was  50:50.    White  pan  bread 
is  the  most  important  commercial  product,  followed  by  sponge  cakes,  rolls  and 
cookies.    Home  products  i«^ciuded  flat  br6ads,  st  ri  nghoppers ,  pittu  and  hoppers. 

This  gentleman  stated  no  problem  anticipated  with  low  soy  levels  10  percent), 
but  cautioned  about  the  color. 

The  bread  baking  process  in  Sri  Lanka  consists  of  firing  an  oven  with 
wood,  raking  out  the  ashes,  then  putting  in  the  pans  of  dough.    Three,  and 
occasionally  four  bakes  are  obtained  per  one  firing.    That  is,  bakes  are  done 
at  different  temperatures:     First  bake,  25  minutes;  second.,  ^5  minutes;  third, 
60  minutes;  and  fourth,  75  minutes*        typUal  formulation  ]s  150  lb.  flovr-^ 
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3  lb.  salt,  2  lb.  fat,  k02  yeast  (for  6-hour  f^rmertdi ion)  or  16  oz.  yeast 
(2-hour  fermentation)  plus  k  brornate  *  tr«c«.  unidentified.     The  ycist  is 
100  percent  imported  Australian  or  Putch.    f\  specific  le«f  volume  as  low^ 
as  2.62  is  acceptable  though  3-0  is  normal   in  practice-    All  iocio-economi c 
classes  eat  bread  and  flour  ii#here  flour  is  consvvmd.     Infants  i)e9trKtD  cat 
bread  at  six  months. 
Fort i fi can t (s)  Situation 

Vitamin  and  Mineral  premixes  are  obtainable  in  Colombo  through  Unilever. 
Presumably,  American  premixes  could  be  made  available,  if  necessary. 
Protein  Sources  to  Fortify  Wheat  Flour 

The  suggestion  of  V/PC  derived  from  wheat  milling  byproducts  produced 
objections  on  color,  and  exports/foreign  exchange.    The  latter  could  probably 
be  debated  to  our  advantage. 

Rice  Bran  is  widely  available  but  is  produced  at  over  1,000  locations. 

The  bran,  currently  traded  from  one  government  organization  to  another,  at 
560  rupees/L .T. ,  No.  1  grade,  and  360  rupees/L.T.  second  grade,  is  attractively 
priced  as  an  economic  fortificant.     Ideally,  for  a  food  ingredient,  rice  bran 
should  be  stabilized.    This  Is  not  currently  practiced  in  Sri  Lanka,  though 
during  1977  plans  are  afoot  to  do  so.    At  this  stage,  rice  bran,  or  higher 
protein  meals  derivable  from  rice  bran,  should  not  be  considered  as  a  forti- 
f leant.    Nevertheless,  the  raddy  Marketing  Board,  and  the  Medical  Research 
Institute  were  keenly  interested  In  this  concept,  and  solicited  WRRC's 
assistance  in  these  endeavors, 

.The  recovery  of  protein  from  coconut  wastes  was  judged  by  the  Medical 
Research  Institute  to  be  uneconomic  and  not  technologically  viable  for  Sri 
Lanka.    The  entire  supply  is  used  as  a  feed. 
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•  INTSOY  has  a  strong  program  in  Sri  Lanka  under  the  direction  of 
Dr.  Carl  Hittle.     INTSOY  coordinates  with  the  SL  Soybean  Development  Program 
(Director,  E.  Herath)  ,  and  the  Agricultural  Extension  Service  (Officer  for 
Pulses  (including  soy),  and  Assistant  Director,  W.B.  Medagama) . 

Collectively,  these  individuals  are  responsible  for  getting  soy  into 
Sri  Lanka.    They  state  the  problem  is  simple:  With  the  exception  of  CARE's 
need  for  soy  (Brady  cooker),  markets  for  soy  are  almost  non-existent  and 
thus,  farmers  v/ill  not  gro»v  it  -  since  production  is  extremely  limited,  it 
is  impossible  to  build  up  a  supply  to  guarantee  a  market.    The  Department  of 
Agriculture  is  helping  to  solve  this  problem  by  providing  free  seed  and 
Inoculum  and  extension  help,  and  by  buying  the  production  at  3.7^"^  rupees/lb. 
(U.S.  $0.53/lb.)  for  CARE  and  future  seed.    This  price  is  inflated,  but  is 
believed  necessary  to  stimulate  production.    Thereafter,  the  price  is  expected 
to  decrease  to  a  realistic  level   (circa  2  rupees/lb.  or  $0.27/lb.),  since  the 
yield  of  soy  is  double  other  legumes. 

These  gentlemen  believe  use  of  full -fat  soy  flour  In  bread  at  5"10 

percent  level  would  be  the  perfect  complement  to  their  project.     If  added  at 
5  percent  to  locally  milled  wheat,  need  would  be  5,000  T.  of  soy  flour. 
Realistically,  this  would  need  ^10,000  acres.    Maximum  acreage  1975  =  3"3>500 
acres;  1976  =  2,000  acres  {kOO  T.  soy  flour  equivalent).    They  believed  in 

2-  3  years,  they  could  meet  the  soy  requirement. 

Funding  by  UNICEF/UNDP  and  CARE  for  the  INTSOY/SL  Soybean  Development 
Program 'has  recently  been  approved.    Each  are  contributing  $227,000  over  a 

3-  year  period.  This  Includes  $277,500  for  pilot-plant  processing  facilities. 
Included  will  be  equipment  to  prepare  full-fat  soy  flour,  defatted  soy  flour, 
and  soy  protein  concentrates  and  Isolates. 
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A  letter  from  Hittle,  dated  t^y  I7,   I977,  states  "SDoner  or  later, 

one  way  or  the  other,  I'm  sure  SL  vyi  1  1  be  fortifying  wheat  flour  v;ith  soy- 
bean flour.    Thus,  we  all  need  afl  the  assist-ance  available." 

Very  near  to  the  INTSOY  headquarters   is  the  Br*<ly  cooker.  Tnis 
equipment  conceivably  could  be  utilized  in  formulating  a  soy  ingredient 
for  bread  fortification. 
Government  Support 

The  GOSL  has  a  Food  and  Nutrition  Policy  Planning  Committee.  This 
committee  serves  as  the  Secretariat  to  the  National  Nutrition  Committee 
which  consists  of  secretaries  from  the  following  Ministries:    Food  and 
Cooperatives,  Trade  and  Finance;  Agricultural  Lands;  Education;  Health; 
Planning  and  Economic  Affairs.    The  Acting  Director  is  Dr.  Leslie  Herath,  who 
is  also  the  Deputy  Director,  Ministry  of  Agriculture  and  Lands,  and  Chairman, 

NatlonaT  Livestock  Development  Board.    This  group  would  review  any  WRRC 
proposal  and  present  to  appropriate  governmental  ministeries  for  approval. 
Herath  endorsed  the  vitamin  and  mineral  package,  and  stated  they  have  high 
hopes  for  the  soybean.    He  believed  the  government  would  pay  for  the  vitamin/ 
mineral  package.     [WRRC  stated  that  a  study  by  the  World  Bank  Into  flour 
enrichment  with  vitamins  and  minerals  in  Yemen,  had  forecast  a  cost  of      1  per- 
cent of  *the  flour  -  to  be  confirmed.] 

Drs.  Mahendra,  Perera  and  DeMel  of  the  Medica^  Research  Institute, 
and  Mr.  Dissanayake,  Secretary,  Ministry  of  Food  and  Cooperatives,  and 
Dr.  Pulendiran,  Deputy  Food  Commissioner,  endorsed  the  vitamin  and  minerals 
en ri clement,  and  believed  the  government  would  pay  for  It. 

The  Ceylon  Institute  of  Sclent i fic  and  Industrial  Research  has  carried 
out  research  Into  soy  fortification  of  breads  (with  Tropical  Products  Institute 
London)  and  has  modest  testing  facilities.    This  laboratory  could  be  depended 


Appendix  E 


upon  for  moral. and  technolgical  support,  "though  probably  not  political 
clout. 

SL  Liaison  Body 

Suggest  E.  Herath,  Director,  Soybean  Developir^nt  Program  in  coopera- 
tion with  C.  Hittle,  INTSOY,  and  backing  of  t..  H^ratK,  Acting  Director,  Food 
and  Nutrition  Policy  Planning  Committee^ 


% 
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PROPOSAL  FOR  SRI  LANKA 

WRRC  will  propose  to  Implement  a  project  to  be  In  three  phases: 

1.  Vitamin  s(A,  Bj,         B^)  and  mineral   (Ca,  Fc)  enrichment  of 
locally  milled  flour  (which  ones?).     To  commence  January  1978. 

2.  Fortify  locally  milled  flour  with  5  per*cent  full-fat  soy  flour. 
To  commence  July  1978. 

Soy  to  be  Imported  (through  Title  117)  paid  for  by  AID. 
This  phase  is  a  demonstration/acceptability  phase.  Need 
consumer  acceptance  study. 

3.  Fortify  with  local  full-fat  soy  flour.    To  commence  January  1979. 

Timetable,  Activities,  etc.,  include: 

A.  Approval  by  TA/N  -  by  July  1,  1977.  • 

B.  Set  up  meetings  with  key  GOSL  figures  and  INTSOY  -  by  July  31,  1977. 
Present  proposal  to  GOSL  -.August  1977. 

Acceptance.         '  Questions  -  who  would  answer  them:     I)  Government 

paying 
2)  INTSOY 

C.  Supply  equipment,  materials  and  technical  help  for  Phase  1. 

D.  ^GOSL  to  assume  vitamin  and  mineral  costs  ^  March  1978. 

E.  Arrange  Title  11  soy  flour  as  soon  as  possible  after  TA/N  approval. 
Import  commencing  July  1978.    Supply  technical  assistance  for 
Phase  2. 

F.  Throughout  life  of  project,  supply  assistance  to  INTSOY  to  meet 
Phase  3  deadl i ne . 

G.  Phase  3  operating. 

H.  Nutritional  gain  in  protein,  vitamins  and  minerals  Intake 
clearly  determinable. 
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Project  Conclusions 

1.  Satisfies  project  terms:    Nutritional   improvernent  of  a  wheat- 
based  food,  and  reaches  tre  target. 

2.  Stimulates  soy  production  which  directly  reaches  to  the  small 
farmer  -  a  goal  of  forelcn  assistance  programs.     '  • 

3.  Improves  GOSL's  balance  of  payments  position  -  requested  by 
world  monetary  authorities. 

k.     Coordinates  v.iin  UN  I CEF/UNDP/FAO  funded  INTSOY  -  good  political 
consequences  for  AID. 

5.  Provides  soy  for  Brady  Cooker/CARE  on  a  stable  supply  basis  - 
vi tar  for  CARE's  moves  tc  have  GOSL  take  over  TURIPOSHA. 

6.  Strong  moves  by  U.S.A.  (Western  Wheat  Association)  to  get  American 

* 

wheat  imported  In  place  of  poor  quality  Australian.  Timeliness  of  getting  soy 
into  better  quality  flour,  i.e.,  better  volume/texture  loaf  could  improve 

consumer  acceptance. 
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Percentage  of.  cinldren  with 'anemia  (Hetno^jlobin  lOg/lOOml  2yrs 
cue  Survey  1976  or    llg/lOOnl  2yrs) 

nci.RE  1 


Weighted  Average  3.8 
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Percentage  of  children  with 'second  and  third  degree  malnutrition 
cue  Sur-vey  1976 

ncuRF.  I 


Weighted. Average  42.0 
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Percentaye  of  children  acutely  undernourished  ("v/asting") 
LOC  Survey  1976 

FIGURE  I 


SRi  LANK\ 
Sits  Affji  

BAY  OF  BESCAL 


ISDIASOCFA  V 


Weighted  Average  6.6 
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f^ercentaye  of  children  chronically  undernourished  ("stunting") 
CDC  Survey  .1976  .      "  . 


noi'Rr  I 


SRI L4NK^ 

BAY  OFBt  SCAL 


ISDU\  OCFAS 


Weighted  Average  34.7 
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VITAtllN  A 


Percentage  of  children  with  Bitotis  Spots 
CJC  Survey  1976 


IIGIRE  1 


SRI  I  \VK\ 

SI  IK  A.rrii  


BAYOFBl  \GAL 


ISDIA  N  OCF.  A  V 


Weighted  Average  1. 
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VIT/(HIN  A 

Percentage  of  cKilc/ren  with  >iight  Blindness 
CDC  Survey  1976 

HGt'RF  I 


SRI  LANK\ 

SiiS  Attn  

BAY  Oh  Bt.SCAL 


Weighted  Average  1.0 


